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Rockwell-Nordstrom Hypreseal lubricated plug valve for 
higher pressure services. Shuts off positively, operates eas- 
ily, can be repacked in service. 


LEADERSHIP INVITES IMITATION 


Rockwell Hypreseal valves will be copied, someday. 
Why? Because so many valve buyers have proved to 


themselves that it’s the only valve for higher pressures 
that they can rely on to shut off positively, operate 
easily. Pressurized lubricant sealing stops leakage with- 
out exposed metal-to-metal seats, and lubrication plus 
the absence of deep stuffing boxes assures easy opera- 
tion at highest pressure differentials. And, the Hypre- 
seal can be completely repacked in service without 
costly down-time. 

Ever since Sven Nordstrom built the first lubricated 
plug valve in 1916, every lubricated plug valve innova- 
tion has come to users first in a Rockwell-Nordstrom 
valve. And the millions of these valves in service today 


are proving how this leadership and continuing research 
and development are translated in better flow control 
at far lower cost. Write for money-saving ideas on the 
complete line of Rockwell-Nordstrom lubricated plug 
valves. Rockwell Manufacturing Company, Dept. 
99-E. Pittsburgh 8, Pa. Canadian Valve Licensee: 
Peacock Brothers Limited. Rockwell International, 
S. A., Geneva, Switzerland. 


Lubrication Makes The Difference 


ROCKWELL-Nordstrom VALVES 


ROCKWELL” 





Rockwell Hypreseal valves stay in service longer at lower 
cost on high pressure mud manifolds because there are no 
exposed seats to be cut or worn. 
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API REFINING REPORT 


Statistics Help the Refinery-Inspection Program 
By W. P. Shontz, W. W. McDaniel, and R. R. Decker 
This technique is particularly rewarding in these areas: (1) measuring thick- 
ness of piping circuits, (2) determining thickness variability in new piping 
and steel plate, (3) making thickness readings on tanks and vessels, and (4) 
determining corrosion rates of furnace tubes. 


Use Radiography for Inspection Without Shutdowns 
By L. A. White and T. Arnesen 
Advantages include: (1) reduced down time, (2) no need for removal of 
insulation or other covering, (3) can be used on hot uninsulated equipment, 
(4) does not require flange openings, (5) determines safe operability of equip- 
ment, and (6) can follow closely program of corrosion or erosion. 


Plan for Maintenance on Distillation Units 
By W. S. Bonnell and J. A. Burns 
A review of startup-shutdown procedures will pay off in safety, continuity 
of operation, and cost reduction. 


Probes Prove Talented Corrosion Sleuths 
Electrical-resistance probes are now widely accepted in petroleum refineries 
for monitoring the corrosivities of streams; for helping to solve emergency 
corrosion problems; and for determining the optimum level of inhibitors, 
neutralizers, or chemical treatments for corrosion control. 


Safe Ups and Downs for Refining Units 
By A. H. Hayes and R. M. Melaven 
Procedures which clearly point out hazards, equipment which is properly 
designed, and personnel who are well trained, insure safe shutdowns. Incor- 
porate these ideas into written procedures for your unit. 


Corrosion Inhibitors Find a Wide Application 
An API survey shows that organic film-forming inhibitors are finding suc- 
cessful application in many refinery services. In general, temperatures above 
400° F. and increasing concentrations of impurities in process streams re- 
duce inhibitor effectiveness. 


Towers Are Touchy 
By R. W. Ballmer 
Coming on and offstream with primary distillation equipment can spell 
trouble. Here’s one company’s experience with this problem and an outline 
of its procedure for startup of vacuum towers and shutdown of crude-oil 
towers. 


Technology—Operation 


Planned Mud Program Cuts Drilling Costs 
By K. D. Tanner and George B. Gray 
The drilling operator on the Texas Gulf Coast can now tailor his mud 
program to take advantage of new mud materials and to minimize well 
trouble. 


New Treater Passes Venezuelan Field Test 
By C. E. De Young 
A new heater-treater design has proved successful in handling severe 
asphaltic oil-water emulsions in a series of field tests. Result is greater 
lease economy. 
Sealed-Bearing Bits Mean Longer Runs 
By Ed McGhee 
Drillers in hard-rock country are getting longer runs out of bits which 
have seals on bearings to keep grease in and mud out. Bearing seals promise 
to make drilling cheaper in formations in which bearings ordinarily wear 
out faster than do bit teeth. 


New Epoxy Patches Tanks Successfully 


Avoid Shorts at Cased Pipeline Crossings 
By Steve Owens 


Alaska Gets Its First Crude Line 
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Is the piston-engine doomed by the gas turbine? 





Engineers still don't agree, Detroit API meeting shows. 

General Motors speaker says such a development is not 
likely. Reason: Turbine's poorer fuel economy and pickup 
make it a poor substitute for pistons. 

Chrysler speaker is more optimistic on turbine. He 
predicts turbines may surpass piston engines in next 6 years 
from engineering and cost viewpoints. After 1966 he sees 
turbines as most versatile, economical, and potentially low- 
cost power plant for passenger cars. 








Other Detroit notes: 


A standard compression-ignition fuel for powering all 
Army combat vehicles may become the Army's major energy source 
in the next 10 years. 

Use of this wide-cut fuel—a 50-50 mixture of gasoline 
and distillate fuel—will help stretch the distillate portion 
of the crude-oil barrel. 





Gas chromatography is being applied to a new use in 
analyzing hydrocarbon mixtures. Shell now can get boiling- 
point data on distillates ranging from propane to more 
than 750° F. 

Results agree well with those obtained by time-consuming 
precision distillation method. New approach gives better ac- 
counting of light and heavy ends, more data on minor 
components. 


API Chairman M. J. Rathbone told Detroit meeting the 
biggest need of refiners is profits (p. 94).* 








Two well-dveloped techniques for corrosion work are 
available to refinery inspection engineers. 

They are: ; 

-.-Statistical analysis which can be used to accurately 
estimate corrosion rates and equipment life (p. 123). 

-- Radiography which will indicate condition of equip- 
ment without forcing a shutdown (p. 128). 











*Refers to article in this issue giving more details. 
Where no page is given, the item is a Newsletter exclusive. 





Other technical discussions at Detroit centered around 
maintenance and operating safety procedures (p. 131-169). 


Producers push for import cut in Washington moves. 





An appeal for a review of the level of imports was made 
to the President by IPAA. Spokesmen for other producer groups 
urged Interior Department to cut the flow of imported crude 
(p. 91). 

Interior has proposed an adjustment, but it is not what 
these groups want. Suggested is a change in the sliding-scale 
percentages used to determine quotas. The general effect: To 
decrease slightly imports into Districts 1-4 and raise them 
in District 5 (p. 92). 











Democrats may stall on the two new FPC appointments. 
Speculation is that Senate Democrats may try to delay 
confirmation of President Eisenhower's nominees and thus 
leave the vacancies for the new president in January. This 
could be difficult to do since the candidates, Paul A. 
Sweeney and Thomas J. Donegan, are not controversial (p. 107). 
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Changes _ in crude purchasing: 





Flat Prices have been raised 15 cents by Pure Oil for 
crude in Cabin Creek and Kelly's Creek fields of West 
Virginia. New posting—$4.22 per barrel. 


Purchaser proration has been lifted by Sinclair in 
Kansas, New Mexico, and the Denver-Julesburg basin. The 
company had restricted purchases to 80% of January runs in 
Kansas and New Mexico, and 60% in the basin. 
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What's happened to the expected exploration boom in 
Canada's Arctic Islands? 

Thirty-four companies have applied for permits but only 
three have put up the cash payment due by June 24. Industry 
officials say the confusing regulations which attempt to 
ensure Canadian participation are the cause. 

A government official says hopefully that it is possible 
the companies are waiting to the last minute to tender the 
cash. 














Late snow falls in Canada. So does drilling rate. 
Current survey in Western Canada shows only 95 rigs 
working out of 512 available. Southern Alberta weather 
has been unseasonable. Recently approved gas export plans 
are expected to stimulate a better-than-average summer drill- 
ing rate. 











First Devonian oil recovered in Arizona. 

The honor goes to a Paradox basin well—tTexaco's 1-Z 
Navajo in Apache County. On drill-stem test at 6,760 to 6,800 
ft., it recovered 120 ft. of free oil. Recovery included 90 
ft. of heavily oil and gas-cut mud and 3,000 ft. of gas. 

The well is 81 miles southeast of Northwest Lisbon, the 
only completed Devonian producer in the basin. 
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Kuwait's third oil field, Raudhatain, is producing. 
Initial production is 100,0000 bbl. daily. Including the 


wells in this field, Kuwait has only about 300 producing 
wells. It is the fourth largest producing country in the 
world (p. 117). 


It's here: An ultrasonic device to inspect steel pipe. 

A laboratory version of the machine was unveiled at the 
distribution-transmission conference of the American Gas 
Association last week at New Orleans. A prototype to inspect 
full lengths of pipe at mill runs will be constructed within 
6 months. 











Polyisoprene production to take a bounce. 

The oil-based synthetic rubber is almost as good and 
cheaper than natural. Shell Chemical, now building a 17,850 
long tons-a-year plant at Torrance, Calif., will treble its 
planned production with a plant in the midwest. Two other 
companies are entering the field and three additional firms 
may also jump in (p. 99). 











Another "poly" in the news. Humble has formally opened 
its polypropylene plant at Baytown. The unit has an initial 
capacity of 40 million pounds a year of the high-strength 
thermoplastic. Basic facilities are included for expansion 
to 100 million pounds a year (p. 98). 





Late first-quarter earnings reports: Indiana Standard 
net was $31.6 million, off sharply from $44.6 million in the 
same period last year...Texas Pacific Coal & Oil net was 
$2.10 million compared with $2.02 million in 1959...Sunray 
Mid-Continent reported net of $9,440,000 a reduction from 
$9,711,000 earned in the first quarter of 1959. 








Oil directors note: Directors’ fees have shown a slight 
increase during past 2 years to keep pace with prices and 
wages, National Industrial Conference Board reports. Most 
common fee for a meeting is $100...Jersey Standard in future 
may take its stockholder meetings on tour. Plans for possible 
meetings in New York, Boston, Chicago, Cleveland, Houston, 
and San Francisco as well as New Jersey will be voted on by 
stockholders at May 25 meeting. 











Market Memo dine: wa, ale 








Vacation time is a call to the open road. 

College campuses are crowded with new compacts—more inti- 
mate on the inside, more room outside for the old folks' cars. 

Spring is in the air and summer gasoline demand has begun. 
It's a buyer's market. 








Gulf Coast cargo gasoline prices are weak contraseasonally 
due to lack of buyer interest. Prices are listless at one- 
half to three-quarters off posted prices. A split T-2 
of 92 RON and 98 RON is priced at five-eighths cent under re- 
spective grades. While 98 RON in full cargo lot can be bought 
at three-quarters cent off posted price for prompt lifting. 

A firm posted gasoline price can't be found, even in the 
yellow pages. 








The price trend of Gulf Coast No. 2 is up, spotwise, at 
one-quarter to three-eights cent under posted 8-cent price. 
East Coast contract buyers for the 1960-61 season are asking 
larger quantities of No. 2 than last year. That's a good 
sign for down-the-road No. 2 prices, and this demand is backed 
up by low East Coast-Gulf Coast inventories for May. 

Gulf Coast demand for No. 6 fuel is good and prices firm 
at $2.10 a barrel for garden variety and $2.45 for maximum 1% 
sulfur. As steel-mill demand for low-sulfur fuel eased off, 
foreign demand developed. Several cargoes have moved in 
recent weeks at full posted price for foreign delivery. 








Mississippi River gasoline markets are caught between an 
inactive Gulf Coast Market and a Group 3 market still in shock 
from a series of price breaks totaling 1 cent a gallon. 

Prices for spot lifting from midriver points range from 
the Gulf Coast low to half a cent off. There's no buyer 
activity for No. 1 and No. 2. 











Group 3 northern-shipment gasoline may have hit bottom at 
a 10%-cent posting for 91 RON. Spot prices are a quarter off 
to volume buyers and 10% cents to the trade. 

Middle distillates are more profitably held than sold in 
the present market. Both sellers and buyers are awaiting a 
firmer price base for Group 3 products. 








In Chicago gasoline discounts of a quarter cent off post- 
ings are prevalent, making 91-92 RON available at 10.75. To 
volume buyers a "little more consideration" might be shown 
on a spot basis. 

Middle distillate in Chicago is easy for spot at a quarter 
off posted prices of 9.25 cents for No. 1 and 8.5 for No. 2 








For spot prices, see page 240. 





Good Wells Make Good News 


A Report on "Other" Services Offered by Dowell 





AY 16, 1960 


Many people tend to associate Dowell with fracturing and acidizing only. The 
fact is that Dowell offers many other products and services to help opera- 
tors make wells worth more. Here are four recent examples of “other” Dow:11 


services and products in use: 


®" Titus County, East Texas (Old Well) 2%-inch EVE tubing was used as 
casing in reworking this well. A squeeze job to close off a channel left 

13% feet of set cement in the pipe. Dowell was called to remove the 
cement. A special tool with a downward-pointing jet (like those used for 
Abrasijet*) was run on 14-inch EVE tubing. Acid was pumped through the 

bpm and 1800 psi as tubing was lowered. All cement was removed 








yr 
A «* 


® Rice County, Kansas (01d 0il Well) This well was producing from an open 
ection of the Arbuckle from 3210 to 3225 feet. Production had 
to 6 bopd. Dowell treated with Paraffin Solvent and Freflo*. 
Dowell Paraffin Solvent was poured into annulus followed by 
s lease oil mixed with 10 gallons Freflo. The Paraffin Solvent 
i to set on formation two hours before being displaced at 500 
and 0.5 bpm. Well was shut in overnight. Three weeks after 

t, well produced 14 bopd; operator was pleased with results. 

















2 South Texas (New Well) This operator was making a quadruple completion 
ising four strings 2%-inch EVE tubing as casing in a 9%-inch open hole. 
th ‘was 8970. Dowell pumped cement down the two longer strings 
usly. The shorter strings were blanked off. Two pump trucks 
by a single paddle-blender to provide uniform slurry as well as 
starting and completion times for cement to both strings. 
ters were used to assure that cement left both strings at the 
1300 sacks cement with 12 per cent bentonite were used to 
12.8-pound slurry. This is just one of several similar jobs 
successfully without leaving cement in either casing string. 
is also cementing dual completions with a single new pumping unit 

that incorporates two pumps and a blender. 


® Eddy County, New Mexico (New 0il Well) This well had been completed 
into the Premier sand through conventional perforations between 2862 
and 2902 feet. Gas/oil ratio was 300,000/1. Dowell squeezed the per- 
forations with Cealment* using latex-cement, reperforated with Abrasi- 
jet, and then fractured. Well is now producing top allowable with a gor 


of 578/1. 





[f your problem is well improvement, dial Dowell. Chances are that one of 
Jowell's many services and products can help you. If not, perhaps a Dowell 
ngineer can offer a helpful suggestion. Dowell services and products are 
ffered from more than 150 offices and stations in the United States, Canada, 


Venezuela and Argentina. Dowell, Tulsa 1, Oklahoma. cganiia: habia 


Services for the oil industry <=> 
DIVISION OF THE DOW CHEMICAL COMPANY 





= BOOST 


For faster, cheaper—more profitable — versatility, 
Cardwell’s KM210 outmaneuvers them all! 

Designed to outperform competitive equipment in servicing 
and workover at the 7,000 to 12,000-foot range*, this 
rugged drive-in unit slashes time-costs where it counts: 
moving in... rigging up . . . on the job! 

And — contractors now working the Cardwell KM210 have 
boosted profits by adding shallow-well drilling to their 
job list! 

in the 3,000 to 4,000-foot range (and to even greater slim- 
hole depths), the KM210 comes equipped with every ad- 
vantage for top-profit drilling performance at today's 
footage prices! 

WRITE FOR SPECS TODAY! Detailed specifications and 


dimensional drawings are available at your en Ask 
us for Bulletin No. 3-5-59. with 2!2.inch tubing 


For tomorrow’s equipment — see Cardwell today! 


CARDWELL MANUFACTURING COMPANY, INC. 
Box 2001, Wichita, Kansas ¢ Cable: ALLSTEEL, Phone: AMherst 7-3311 
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SALE... witn 


finer-flaked 
Du Pont dyes 


DuPont petroleum dyes provide sales appeal for your products more efficiently than ever before 


Because flaked dyes are virtually 
dust-free, they are constantly gain- 
ing in popularity. Today they’re be- 
coming the standard material for 
dyeing gasoline as well as adding 
sales appeal to other petroleum prod- 
ucts—kerosine, home-heating oils, 
tractor and diesel fuels, lubricating 
oils and greases. 

Now ... faster dissolving. The new 
finer-flaked Du Pont dyes now dis- 
solve more rapidly than ever. As a 
result, more and more refiners are 
finding they can take advantage of 
the dust-free properties of Du Pont 
flaked dyes. 

Lower handling costs. The new flaked 
form of Du Pont petroleum dyes 
makes them free-flowing and easier 
to handle than powders. They are 
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more compact, take up approxi- 
mately half the space of conventional 
powdered dyes. Drum height has 
been reduced to 22 inches. This, too, 
makes handling easier and faster, as 
well as saving valuable storage space 
for the refiner. 

Many colors. You can get these finer- 
flaked Du Pont dyes in orange, red 


and bronze. (Blue dye is available 
in a crystalline form which has the 
same advantages as flaked dyes.) 
Samples and full details are avail- 
able from your Du Pont Petroleum 
Chemicals representative. Or write 
to E. I. du Pont de Nemours & Co. 
(Inc.), Petroleum Chemicals Divi- 
sion, Wilmington 98, Delaware. 








Wilson-Snyder announces a new 
of heavy-duty Centrifugal Process 





Pumps—|yp 
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for maximum efficiency, dependability and economy 


This all-new Wilson-Snyder Type ESN pump meets 
all and exceeds many of the requirements of A.P.I. 
Specifications and incorporates the following out- 
standing features: 


© Double volute case design, for maximum radial 
balance at all load conditions in all sizes starting 
with 3” discharge and larger. 

e Superior shaft design, with double row radial and 
double row angular contact type thrust bearings. 

¢ Impeller designed for lowest possible NPSH with- 
out sacrifice of efficiency. 

® Large effective cooling passages integral with stuff- 
ing box and bearing housing are designed for tem- 
perature applications up to 900 degrees F. 


High-strength shaft design combined with double 
volute case design reduces shaft deflection to abso- 
lute minimum and allows widest possible range of 
operation. The double row ball radial and thrust 
bearings have been selected to assure long-life per- 
formance and lowest maintenance cost. Ring-oiled 
bearing lubrication with a large built-in oil reservoir 
provides positive and ample lubrication to all bear- 


ings. Stuffing boxes are designed for maximum pack- 
ing standardization and all standard makes of me- 
chanical seals can be applied interchangeably. 

ESN pumps are available in a complete range of 
sizes, both single and 2-stage—end suction standard, 
top suction optional, on all single-stage pumps. Only 
five bearing bracket assemblies cover the complete 
line for horsepower applications up to 350. ESN 
pumps can be furnished in a wide range of metal- 
lurgy, including alloys suitable for highly corrosive 
and abrasive liquids. 


Wilson-Snyder sales engineers 


... at Chicago, Illinois... Dallas, Texas... Houston, 
Texas ... Los Angeles, California ... New York, ~ 
N. Y.... Tulsa, Oklahoma... Pittsburgh, Pa... can 
furnish you with complete information on this new 


line ... or call your nearest “Oilwell” representative. 
USS, ‘‘Oilwell’’ and Wilson-Snyder are registered trademarks 


Wilson-Snyder Works 
Oil Well Supply Division 
United States Steel 


Executive Offices—Dallas, Texas « Export Office—30 Rockefeller Plaza, New York 20, N. Y. 
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How protection in depth helps cut compensation costs 


/ 





Preparing your 
crew to fight 
their No. 1 enemy. 


A rig fire improperly handled and not 
immediately controlled often causes 
serious bodily injury. Sometimes death. 
Always it is damaging and costly. Liberty 
Mutual engineers attack this problem by 
making recommendations as to fire pro- 
tection equipment, by helping you train 
your men to fight fires, and by going over 
your entire rig with a sharp eye for fire 
hazards. Fire safety engineering is but 
one of the many Liberty Mutual services 
that add up to protection in depth. To 





learn more about Liberty’s protection in 
depth and how it can help lower your busi- 
ness insurance costs, get in touch with 





the Liberty Mutual office nearest you. 


ey! 


“rat poner om LE BERTY MUTUAL 


LIBERTY MUTUAL INSURANCE COMPANY + LIBERTY MUTUAL FIRE INSURANCE COMPANY ...the company that stands by you 


HOME OFFICE BOSTON 
Business Insurance Workmen's Compensation, Liability, Group Accident and Health, Fire, Fleet, Crime « Personal Insurance: Automobile, Fire, Inland Marine, Burglary, Homeowners 








Conservation is the same in any language . . . and in Tubeseal floating roof tank, like the many hundreds 
any country where petroleum or chemical products 
are stored, conservation can contribute substantially 
to profitable operations. 


operating everywhere throughout the free world, found 
wide and enthusiastic acceptance because of its effective 
protection against losses by evaporation, product con- 
In Japan Toa Nenryo Kogyo K.K. installed the larg- tamination, corrosion, fire and explosion. Tubeseal 
est floating roof tank—210 feet in diameter, storage Floating Roof Tanks are safety-vaults for storage of 
capacity 312,000 barrels. Significantly this tank is 
equipped with the renowned Hammond ‘Tubeseal 
System$.’ This is one of more than a hundred Ham- 
mond Tubeseal Systems operating in Japan. This Write for bulletin which tells the entire story. 


the volatile products of your refinery or petrochemical 
plant. 


% The above ideographs spell Conservation ¢Patented 


12 plants to serve you coast to coast PDM 


[HORS «YABRICATORS - ComTRAC ORS | 


Pittsburgh-Des Moines Steel Company 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. » BALTIMORE + BIRMINGHAM + DES MOINES 
PROVO, UTAH +« CASPER, WYO. + SANTA CLARA, FRESNO, STOCKTON, CALIF. 
Sales Offices 
Atlanta 5 + Baltimore 26 * Boston 10 + Bridgeport 5 » Chicago 3 * Dallas 1 * Denver 2 « Des Moines 8 + El Monte + Fresno « 
Jacksonville + Los Angeles 57 » Newark 2 » New York 7° ee a gh =° Sacramento » Santa Clara * Seattle 1 + Stockton 
licensees and sales offices in many foreig a, Australia, Belgium, Brazil, Canada, Chile, 
Colombia, England, France, Haiti, India, It Mex Netherlands, Peru, Puerto Rico Seeds ond W. Germany 
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Photographed at Gulf Refinery, Philadelphia, Pa 


How cooperation helped develop a new economy catalyst 


Cooperation with refiners at all levels in 
helping them meet the demand for ever-im- 
proved fuels is a guiding principle by which 
Cyanamid works. This philosophy has aided 
in the development of many highly efficient 
catalysts, most recent of which is low-cost 
Aerocat® 2000 fluid silica alumina cracking 
catalyst. 

Aerocat 2000, compared to natural MS cat- 
alysts, offers improved activity stability, 
higher octane production, superior attrition 
resistance, more uniform physical proper- 
ties, and lower coke production. 

Cyanamid’s sales representatives are pre- 


pared to apply the Golden Ruie to your prob- 
lems through the helpful cooperation you 
want. They are well equipped to be of valu- 
able assistance because of their knowledge 
and experience in catalytic chemistry, which 
is backed by a competent organization-a 
catalyst producer who is also a major chem- 
ical manufacturer. Call on your Cyanamid 
salesman-the man with the Golden Rule. 


Basic in catalyst chemistry 


AMERICAN CYANAMID COMPANY * REFINERY CHEMICALS DEPARTMENT * 30 Rockefeller Plaza, N.Y.20,N.Y, 





COOPER'S NEW 


rotates the drill string using 
AVAILABLE HYDRAULIC POWER 


This new tool is designed for drilling and workovers. It is positioned 
on the drill string just under the swivel and on top of the drill pipe. 
As the hydraulic power is delivered through hoses the Hydra-Sub 
is free to move up and down in the derrick. This gives complete 
flexibility for fishing tool, workover or drilling operations. Rotation 
with the drill string is prevented by torque arms which travel on 
stabilizing lines in the derrick. Any standard swivel may be used. 


HYDRA-SUB SAVES MORE THAN $2,000.00 
OVER CONVENTIONAL ROTARY METHOD 


A comparison of costs shows that the model 6030 rated at 30 H.P. 
which is suitable for most workovers and shallow or slim hole 
drilling, costs much less and has many advantages over older 
methods of rotating the drill string. The 6030 operates from most 
hydraulic systems on derricks or power tool systems. 

NOW YOU DON’T NEED Rotary table, kelly, rotary drive sprockets 
and clutches — drive chains — chain guards or substructures to 
hold table. 

YOU GET Fluid drive eliminating shock loads on drill string — re- 
duces hazards and prolongs life of drill pipe. Accurate predeter- 
mined, torque control which protects threads, prevents twist-offs, 
makes possible continuous coring — has the flexibility for any job. 
Easily transferred from rig to rig. 


KEEP WATCHING FOR “ae 


ALL THAT'S NEW FROM P.O. BOX 1890 


Branches: Houston, Odessa, Olney 






Cooper trailer mounted Hydraulic Power 
Source and Model 6060 Hydra-Sub com- 
plete — ready for the road. 


Two sizes with hydraulic ratings of 
30 H.P. and 60 H.P. Available with 
connections for other power tools— 
skid or trailer mounted — Trailer 
with hydraulic brakes and highway 
safety equipment — Powered by 
choice, gasoline, L.P.G. or diesel 
engines. 


TULSA, OKLA, 





ORIGINATOR OF MOBILE WINCH 









MODEL G-149 SKID WINCH FOR SERV- 


ICING TO 3000’ OF 2” TUBING. 
New field developed sign is combined 
with high strength materials in a machine 
which can be transported over bad terrain 
with a small truck 
Sells at a price which makes practical, for 
servicing marginal wells 
You don't pay extra for she line speeds, 
vacuum actuated positive drut rches, con- 
| med at fingertips of operator, or 
rings at most points which elim- 
iting them for their life, because 


§ are standard 


MODEL G-226 SKID WINCH FOR SERV- 
ICING TO 4000’ OF 22” TUBING. 


Weighs hundreds of pounds less, but has 
the power, brakes and line pull flexibility 
through the standard 8 speeds to give top 
performance for swabbing, bailing or pulling 
rods and tubing on wells which formerly re- 
quired a heavy machine on a large cumber- 
some truck for transportation. 

Simplified operation requires much less ef- 
fort by the operator and crew to do the job. 





WHAT THE 


MODEL P-32 SKID WINCH FOR 
SERVICING TO 6000’ OF 2'2” TUBING. 
POWERED BY GASOLINE, L.P.G. OR 
DIESEL ENGINES UP TO 150 HP. 
Another in the complete range of machines 
built by Cooper to fit the job without com- 
promise in performance f nnecessary 
equipment ost 

Complete selection of auxiliary equipment 
engineered for the machine 

Available are: Pipe masts, derricks, rotary 
drives, spudding equipment, catheads, catline 
guides, dividers, line guide shells 


YOU'LL FIN 


OTHER COOPER WELL SERVICE 

MACHINES IN LARGER SIZES ARE 

BUILT WITH: 

Hydraulic drives — air friction clutches — 

trailer mounted — self propelled and various a © am -\@) Gm -h-20) TULSA. OKILA 
designs for marine operations 
Tell us your needs — We have the right ma- maeenes: Houston, Odessa, Olney 
chine. 


ORIGINATOR OF MOBILE WINCH UNITS 





FALK and STEELFLEX are Registered Trademarks 
% = 
Cut disconnect-reconnect time 


by as much as 5OY%, 


The FALK Spacer Coupling is specially designed for quick installation or 
removal without disturbing the driving or driven unit. This feature can save 
you up to 50% in disconnect-reconnect time when critical equipment— 


© process pump, for example—needs repair or replacement. 


Here's another saving: with the FALK Spacer Coupling, you can quickly 


realign shafts without the usual loss of operating temperature! 


And still another: you can remove or reinstal! the FALK Spacer as a unit 
without draining the lubricant. 


Because of its exclusive grid-groove Steelflex design, the FALK Spacer 
can accommodate residual misalignment—parallel, angular, or (most 
important) both. Also, it provides torsional resiliency that cushions shock 


and vibration. Thus it saves wear-and-tear on your connected equipment. 


To prove these claims and enjoy these savings, install a FALK Spacer 
on one application—and see for yourself. Consult your FALK Representa- 
tive or Authorized Distributor. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in many principal cities. 


EASY AND QUICK TO INSTALL, 
DISCONNECT OR RECONNECT 


First, mount shaft hubs to allow proper 
distance between hubs; then, align driv- 
ing and driven units. 


Second, compress Spacer to fit space 
between hubs and tighten cap screws to 
pull spacer hubs into the registered fit. 

To disconnect, reverse the second step. 
No draining of lubricant necessary. 


The heart of the FALK Spacer 
... the basic Type F Steelflex 


Write for Service Manual 4838 





...4 9000 name in industry. 








REGULATE 
LOSS RATES 


with nu WAC -3 


Here is Halliburton’s new approach to fluid loss problems in fracturing with water 
or acid. WAC-8 is a Water/Acid Control additive which helps regulate wasteful 
fluid loss during fracture extension. 


Add up these advantages of WAC-S: 


LESS EXPENSIVE e Low initial cost due to small quantity required. 
TO USE e Not so much surface horsepower required since viscosity characteristics of 
WAC-8 actually helps lower friction loss down the hole. 

MORE EFFICIENT Equally effective in fracturing with either water or acid. 

AND EFFECTIVE Greater fracturing extension by retaining more fluid in the fracture. 

Costly sand-outs reduced. 

CLEANER FRACTURES e Built-in breaker designed to leave flow channels cleaner. 

Ask your local Halliburton Representative about WAC-8 before programming your 
next fracturing job. He'll be glad to guide you in its use. 


aay 
4 
ls of your fracturing operation on-the-spot ...the HALLIBURTON FRACOMETER! Ask about it 


HALLIBURTON FRACTURING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY 
DUNCAN, OKLAHOMA 


ANOTHER FIRST...FROM THE WORLD'S LEADER IN FORMATION FRACTURING 
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Assure dependability and economy in 
Pipeline Communications, Control 
and Data Transmission 





Philco microwave systems are known for dependability, flexibility and economy. 





Custom designed to meet each specific requirement—and featuring Philco’s 
time-proved CLR-9 duplex microwave terminal—these systems provide 
highly reliable, unattended point-to-point communications facilities for voice, 
telemetering, VHF and remote control of pipeline operations... plus high 
speed data transmission. For the finest in microwave systems, specify Philco. 

Benefit, too, from Philco’s efficient TURNKEY SERVICES which include 
... Site Survey e System Planning « Installation « Field Service. We welcome 


‘your inquiries. 
Government and Industrial Group, 4700 Wissahickon Ave., Philadelphia 44, Pa. 
In Canada: Philco Corporation of Canada Limited, Don Mills, Ontario. 


— - ‘ LC © Philco CLR-9 Microwave Relay... 
with 240 voice channel capacity. 


Available in Common Carrier, 


Smowd fre Cuadéy We Vol! Cher Industrial and Government bands. 





98%" 
rotection 


against internal 
corrosion 


3 Practically Perfect! 








Save time and money previously lost to internal cor- 
rosion: use Humble COREXIT . .. COREXIT effectively 
and economically prevents internal corrosion in pipe still 
overhead, distillation towers, vapor recovery systems and 
other refining units. COREXIT will reduce or completely 
eliminate plugging or fouling. This protection against 
sludge, scale and corrosion cuts non-productive downtime 
to a minimum. For complete information on technical 
services and products, contact your Humble salesman. 





HUMBLE OIL & REFINING eer 
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G ET THE design features you want and need to cut 


costs—get quality that lasts—in Stockham Steel Gate 
Valves. 


Get full pipe size straight through port design. Seat 
rings are slotted; no lugs protrude in flow area. 


These features make it the easiest conventional 
type gate valve to use in “pigging lines” and “hot tap- 
ping’—far more economical than conduit designs. 


Other superior cost-cutting features include: 


‘e Disc and seat rings are precision ground for 
perfect seating 


+ Disc guided throughout travel — 
eliminates wear 


ye One piece yoke and cap—dquick, easy 
maintenance 


+ Non-corrosive copper nickel 
yoke bushing 


Precision quality control at every level of manufacture. 
Available in a wide variety of body and trim combina- 
tions. Gate, Globe, Angle and Swing Check Valves. 150, 
300, and 600 Pound Pressure Classes. 


STOCKHAM 


VALVES “4 FITTINGS 
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PACIFIC PUMPS 2000 POUNDS PRESSURE 


first"FIRST" | cmc 


The centrifugal pumps designed and built for Pan Amer- 
ican Oil Company’s new high-pressure cracking process 
in 1926 was one of the most significant engineering 
achievements of the Twenties in the refinery processing 
field. The first of many Pacific Pumps’ “FIRSTS”, this 
particular pump was the forerunner of today’s greatly 
improved Pacific centrifugal process pump line. Over the 
years Pacific has built and installed thousands of vertical 
and horizontal centrifugal pumps for extreme pressures 




















View of recent installation of four “PACIFIC 










and temperatures demanded by the petroleum, chemical, Multi-stage Pumps at Pan American Petroleum Com. 
; : : : asi a pany Refinery, Los Angeles. Each Pump delivers a 
petro-chemical and allied industries. In addition, Pacific capacity of 400 Gallons Per Minute of Oil against a 
. ; . pressure of 2000 pounds. Pumps are driven by 750 
designs and manufactures boiler feed pumps for the #2 P. Steam Vestine, Goch Pomp wsighe alae tone 
4 and was required to pass a hydrostatic test of 5000 
power industry, steam turbo-pumps for the marine and pounds pressure 
power generation fields, and plunger pumps for oil- Ey wr mtg bens! =» thet 





Special Pumps designed for unusual conditions 





well service. 






PACIFIC PUMP WORKS 


This first Pacific advertisement appeared in : 
350 Bicket Street Huntington Park Los Angeles, Cal. 


several petroleum publications early in 1927 
























Write for 
Bulletin 1C 





PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 
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FLOATING ROOF —— 


TANK SHELL ———34 





SR5 / HORTON LIQUID FILLED FABRIC SEAL SR6 / HORTON INFLATED FABRIC SEAL 

e@ Sealing liquid holds envelope against tank shell Gas holds envelope against tank shell 
Constant mild pressure, maintained by simple 
gasholder, over entire surface 


e Pressure against shell is greatest at bottom, 


decreasing to zero at top of contact. 
Positive means of supplying seal gas 


e@ Flexible ring support provides adequate clearance Maximum clearance to accommodate rim space 
and better fit for all rim space variations. variations due to badly out-of-round shells. 


e Sealing band and rim band vulcanized at bottom } Vulcanized to form endless tube. 
connection. ! Can be serviced from top of roof 








a, te 

| ae Se More CB&I-built floating roof tanks serve 

~~ = the petroleum industry than the total con- 
“| structed by all other manufacturers. The 
a reason . . . superiority of CB&I structures 

_— in design, construction and performance 


in reducing evaporation loss, retarding 
corrosion and minimizing fire hazard. 
Se * Akey factor has been CB&I’s continuous 
—_ development of close-fitting, long-lasting 
Horton® Seals, which have set perform- 


wy 





SR7 / HORTON RESILIENT FOAM FABRIC SEAL 


e Resilient foam t velope against tank shell. 


e Mild and positive ire against tank shell. 


@ Maximum clearar accommodate rim space 


variations due to ba ut-of-round shells. 
e Endiess sheet cover 


envelope. 


silient foam, forming tight 


e@ Can be serviced from top of roof. 


WIDEST CHOICE OF SEALS 


for Floating Roof Tanks 








ance standards for the industry. Today, 
Horton Seals—both metallic and fabric— 
offer the widest selection of designs avail- 
able anywhere. 

CB&I’s extensive experience (since 1922) 
with all types of sealing designs is at your 
disposal. For an accurate appraisal of the 
proper sealing mechanism for your specific 
storage conditions, call or write the nearest 
CB&I office. 


— Cuicaco Brioce & Ron COMPANY 


332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 


OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 





SR3 / HORTON METALLIC SEAL 
e Continuous steel sealing ring. 
e Pantagraph hangers hold sealing ring against tank 
shell with minimum pressure. 
e@ Hangers keep roof centered in tank. 
e Continuous seal closes rim space. 


Horton Floating Roofs are covered by 





U.S. Patents and pending applications. 
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You can depend on purchased electric powei1 <or 


4 
4 


* 


a 


— «me 


: laps Bd 





Electrically operated solenoid on flowing well with valve 
controlled by electric time-clock. 


Lighting for oil company pipe storage yards and rail unloading areas. 


Typical of thousands of auxiliary 
applications of purchased electric 


...the photographs above indi- 7 , , 
power P 8 P ae re a a a oss 





cate the varied use of electricity in the 


AAVEL PILOVLE Y, MAM Cwer, 


petroleum industry. The dependability 


pratrde RANCE and serves 


and economy of utility electric power sinsnsiltccebitiaaiinadll 
is fast proving the answer to many 
problems in oil producing, transport- 
ing and refining. Contact your nearest 
utility electric power company for Petroleum Electric Power Association 
full cooperation. P.O. BOX 35006, DALLAS 35, TEXAS 
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“Install ’em anywhere — 
no maintenance needed” 





PRODUCT OF W-K-M’s 


Cretitive Engineering 


J 





ACF non-lubricated Ball Valves fea- 
Teflon stem gaskets and seats. 


re’s no lubricant to cause stick- 


~ntor 
] 


Working Pressures: irbon steel 
with ASA ratings of : 


tee! with 200 


> ratings. 


Regular port 





QCf- non-lubricated Ball Valves 


ACF Ball ValveS*are not only non-lubricated . . . but 
designed throughout for maintenance-free performance. For 
example: The ball is suspended between Teflon* seats under 
compression for leakproof sealing. Seats are protected from 
the lading flow. And the full bore conduit provides smooth 
flow, with no destructive turbulence . . . no more pressure drop 
than through an equal length of pipe. 


A quick quarter-turn operates this rugged valve. Specify 
it. You'll get efficient, economical performance. Available from 
leading suppliers everywhere. 


* Du Pont Trademark 


WRITE FOR CATALOG 1000 


pivision or QCf innustries 


INCORPORATED 
P. 0. BOX 2117, HOUSTON, TEXAS 








ROLLWAY MAXIMUM™M BEARINGS 


. - « « « What’s the limit: Heat? Shock? Speed? Or complicated ENGINEERING OFFICES: 


radial and thrust loads? 
Syracuse Boston Chicago Detroit 


Name the combination of requirements . . . and chances Toronto Pittsburgh = Cleveland 
are you'll find them met by a Rollway Maximum precision Seattle Houston _— Philadelphia 
radial cylindrical roller bearing. If not, then Rollway engineers Los Angeles = San Francisco 
will modify any factor to meet your application. 


Rollers are crowned to prevent end-loading and the 


R 
resultant spalling of races. Directional trueness is maintained 
by retainers of standard bronze or “Rollube” ferrous alloy 

of one viece or two piece construction. 


You may wish to refer to the Rollway Catalog and Engineering 4 EA Rt NG 5 


Data Book when writing specifications for a high precision bearing. 
It contains the first listing, by any manufacturer. ot the thrust COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARINGS 
capacities of cylindrical radial roller bearings. Send for it today. 
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Limilorque 


on Mainline Block and Delivery Valves 


-.-at PERRY STREET STATION OF FOUR CORNERS PIPE LINE COMPANY 


The W-K-M Valve shown at the left is on the main line block, 
while the Darling Valve at the right is on the delivery line . . . 
This installation is one of several take-off points on the pipeline. 


In this station, as in many other high pressure oil and gas 
transmission lines and refineries throughout the World, 
LimiTorque Operators are widely used . . . because they are 
accurate, rugged, and absolutely dependable at all times. 


LimiTorque opens and closes valves from a _ conveniently | 
located control point—eliminating guess-work and reducing LIIMITORQUE 
labor costs . . . One man can control any type of valve in . Ge) pscie 
remote, inaccessible or hazardous locations—and LimiTorque 
eliminates any possible damage to valve operating parts durin 
operation, due to its wiliche Wabisetiiniies Saket —ous Send for complete Cataleg 1-550 
LimiTorque is available for Electric or Air Motor Operation and please use your Business Let- 

. Contact your valve manufacturer or nearest LimiTorque terhead when requesting a copy. 
SaleeEngincering Office. 











THERE IS NO SUBSTITUTE FOR cm 


- | 
i th ilo rg iL » PHILADELPHIA GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS» FLUID AGITATORS: FLEXIBLE COUPLINGS 
Limitorque Corporatione King of Prussia, Penna. 
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GUIBERSON’S 


SHORTY TENSION PACKER 
for WATER FLOODING 


Here is a rugged, low-cost retrievable 

tension packer that’s short and easy to handle. 
Uncomplicated and functional in design, it’s easy 
to set, space out and spot.. tension set 

by pulling on tubing string. And Guiberson’s shorty 
tension packer is priced to cut your costs.. 
designed especially for water flood injection wells. 


SAFETY JOINT COUPLING: right hand release 8 round 
thread for added safety. 

ANCHOR CAGE: one piece malleable iron. 

MANDREL : full opening heavy one piece seamless steel tubing. 

LATCH: dependable J-slot mechanism, shock-absorber 
equipped, independent of safety joint operation. 

FRICTION PADS: heat-treated pearlitic malleable iron. 

SLIPS: heat-treated alloy steel. 

HEADS: drillable cast iron. 

RUBBER: specially compounded to withstand the most 
rugged oilfield use at high pressures and temperatures— 
built-in ability to return to original shape. 

THIMBLE: drillable cast iron. 


SAFETY RELEASE NUT: predetermined tension load at 
packer strips out, leaving safety nut, thimble, rubber 


and head all drillable 


Sold by Oil Field Supply Stores Everywhere 


a 
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ANY KIND OF PIPE 
FOR THE OIL 
INDUSTRY 





COMPTOIR FR. 
D'EXPORTATION DE: 


: i Aid * . = 


AND 5 LX. Seamless from 
1/8’? up to 16°’ OD incl. 
Butt welded from 1/4”’ up to 3” 
OD incl. ERW from 1/4” up to 16” 
OD inc}. Cold expanded from 20° up 
to 40” OD incl. OIL COUNTRY TUBU- 
LAR GOODS IN ALL API GRADES 
INTEGRAL JOINTS OF CASING 
(Spang extreme line, Buttress, Lacq) 
AND TUBING (Lacq TI and T2) 
_ SPECIAL SOUR GAS 
— CORRC ION RESIS- 





KELLOGG 


Reduces Unit Investment and Operating Costs 


pe 


un, 
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Kellogg Alkylation Units 
Throughout The Refining World 


ARGENTINA 
Lujan de Cuyo, Mendoza.. 1,600 BPD 
AUSTRALIA 








Texas City, Texas 





wishing to increase their barrel 

octane for the lowest optimum over-all expendi 
ture, Kellogg can design and build an alkylation 
unit which will utilize normal refinery feeds, yield 
the desired quantity and quality of alkylate, yet 
cost less to install and operate than ever before. 
This economic approach to a high octane prod- 
uct for the gasoline pool, when and as required, is 
made possible through Kellogg’s experience to 
date in engineering and building 38 alkylation 


Whiting, Ind. 
Lake Charles, La. 
Lake Charles, La.......... 


units of various designs, for both large and small 
refiners, in 6 foreign countries as well as in 13 
States at home. 

The most efficient, most economical, and most 
flexible of these alkylation units are those utilizing 
Kellogg’s most recent sulfuric acid, multi-stage 
cascade reactor design. Whether for 500 or 15,000 
BPD, Kellogg can undertake, the entire design, 
procurement, and construction of one of these 
units for a lump-sum contract. ' 
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F ALKYLATION EXPERIENCE 


—Jncreases Range of Feedstocks and Yields 





Capacity Of Over 141,000 BPD. 


Designed to operate on butylene, propylene, 
amylenes, or a combination feed, these new units 
offer many advantages over other models. They 
can produce an LPG product, as well as high oc- 
tane alkylate, without supplementary towers or 
equipment. They reduce corrosion to a minimum 
without extensive use of expensive chemicals. 
They are extremely low on acid consumption— 
using, for example, less than 0.3 sulfuric acid per 
gallon of alkylate. They are adaptable to seasonal 
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demands—capable of maintaining peak barrel oc- 
tane production at minimum operating cost. 

Kellogg welcomes the opportunity to discuss 
the details of its alkylation process with you. 


THE M. W. KELLOGG COMPANY 


711 Third Ave., NewYork 17 A subsidiary of Pullman Incorporated 
Offices of Kellogg subsidiary companies are in RA 
Toronto, London, Paris, KELLOGG 
Rio de Janeiro, Caracas, Buenos Aires wy 
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Christensen Diamond 
Drilling Bit 

sets endurance record of 
28 rotating days on bottom 


The new record was set by a major oil 
company using an 8-11/32” Christensen 
diamond drilling bit in Natrona County, 
Wyoming. After 28 days rotating on bot- 
tom the bit was pulled at approximately 
16,000 feet and found to be in fair condi- 
tion. The operating company estimated that 
35 round trips and 35 conventional bits 
would have been needed to drill the same 


BIT ELIMINATES 


do COSTLY 


ROUND TRIPS 


intervals and that the diamond bit saved 
18 days. 

The bit operated under 10,000 to 16,000 
pounds of weight at 53 to 57 R.P.M. The 
drill string consisted of 4-1/2” drill pipe, 
nine 7” collars with a set of jars. A second 
diamond bit had no trouble reaching bot- 
tom and ran for 16 rotating days, also sur- 
passing the old 13 day record for the area. 


‘ “Less cost per foot.” 


For “Less Cost Per Foot” drilling, contact 
Christensen Diamond Products Company for 
information about its complete line of dia- 
mond bits and core barrels. 


GHRISTENSE 


DIAMOND 
PRODUEIS 


MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 


P, O. BOX 387 SALT LAKE CITY, UTAH 
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Engine Control System 
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"Automatic Warning 
or Shutdown Prevents 
Engine Damage 


Start /Stop 
Functions Interlocked and 
Sequence-Controlled 
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Designed specifically for pipeline requirements, this new system is 
adaptable to all internal combustion engine installations. 

Developed from standardized components—engineered and manufactured 
by Robertshaw for one-source responsibility—the system is fully pneumatic . . . and 
completely automatic. 

It can monitor any number of measured variables of temperature, pressure, vibra- 
tion, level, etc.; and instantly signals when any variable exceeds pre-set limits. 

The Safety System prevents engine damage from malfunction or abnormal conditions 
by shutting down engine if condition is critical; if not, it signals a warning. 

All start and stop operations are controlled in sequence and completely inter- 
locked. 

Every system is custom engineered to meet specific requirements, is tested as 
a complete system before shipment, and is backed by Robertshaw’s world-wide 
engineering organization. 

For further information, write for Bulletin KO-760. Fulton Sylphon 
Division, Robertshaw-Fulton Controls Co., Knoxville 1, Tennessee 


See it demonstrated... 


ASME POWER SHOW 
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Sto rage investment, no operating problems. 


You have flexibility of inventory 


. and product to meet your needs 

can be > = if. and the market’s opportunities. 

. ee / Ii 3 Tanks can be bonded, if desired. 

° : ; You enjoy complete privacy, with 

simple = experienced crews on hand to 

ae operate individual pipe lines. 

A phone call to General American o— = Blending and packaging equip- 

solves all your bulk liquid storage 2 he ment, loading docks and other 

problems. ‘ ~— facilities are available as needed. 

General American has six terminals @m 

close to the nation’s top markets, 
where you can /ease as much or as = “ 

little tankage as you require. } ~ on ei = Ask the nearest General American 

When you store with General ; = ee office about terminal facilities. 


American, you have no capital a 4 It pays to plan with General American. 


Your warehouse receipts are A-1 
collateral. 


Terminals Division 
GENERAL AMERICAN TRANSPORTATION CORPORATIO 
135 South LaSalle Street + Chicago 3, Illinois 
Offices in principal cities 
Terminals located at Carteret, N.J.; (Port of New York) Argo, 1 Port of Chicago) Corpus Christi, Texas; Gale 
Texas; (Port of Houston) Good Hope, La. (Port of New Orleans). 
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PRODUCT IMPROVEMENT 
ARE 


ELECTROFINI 


Flectric Precipitator 
Treating 

... ON THE JOB 
THROUGHOUT REFINERIES 
... THROUGHOUT 

THE WORLD! 


DO YOU HAVE 
ONE OF THESE 
TREATING PROBLEMS? 


(Successfully Treated 
the ELECTROFINING Way!) 


"8 


1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California 


tent gS GR: 
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PETRE<O 


If you have a treating problem, ELectrorininc* Electric Precipitator 
Treating might well provide the answer. It has, for refineries all over 
the world—in improving and stabilizing streams from many different 
types of refining units. 

The table shown here lists some of the places in which ELECTROFINING 
units are successfully being used, some of the stocks being treated, 
some of the treatments applied and some of the product improvements 
gained by the process. 

It is equally important to note that the ELECTROFINING process 
permits intimate and instantaneous contact between hydrocarbon and 
chemical treating agents, assuring immediate separation with minimum 
carry-over or effluent pollution. The process is precise, automatic 
and continuous. 


CTR OFININ G 


Water Removal 
Water Wash 
Caustic Wash 

Acid Treat 
Acid-Caustic 

Caustic-Water 

Doctor Treat 
Sulfonation 


Crude Distillation 
Thermal Cracking 
Catalytic Cracking 
Vacuum Flashing 
Hydrotreating 
Reforming 
Alkylation 


Acid Precipitation ¥ 
Caustic-Sodium 
Sulfite Treat 


Detergent 
Alkylation 


GET THE COMPLETE ELECTROFINING STORY from 
your local PETRECO Engineer, or write to... 


CANADA: Petreco, 518 22nd Avenue, S.W., Caigary, Alberta 
ENGLAND: Petrolite Limited, 20 Savile Row, London W.1 


GERMANY: Petrolite Aniggpaiteans und Vertriebsgeselischaft m.b.H., 
Frankfurt a. M. 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


ARGENTINA: S. A. ASTAR, Tucuman 1438, Buenos Aires 

BRAZIL: WERCO, Ltda., Avenida Rio Branco 57-s/1410-11, Rio de Janeiro 
COLOMBIA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota 

ITALY: NYMCO, S.p.A., 9 Lungotevere A. da Brescia, Rome 

JAPAN: Chiyoda Chemical Engineering and Construction Co. Ltd., Toxyo 


MEXICO: R. E. Power, Sierra de Mijes No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 
TRINIDAD: Neal and Massy, Ltd., P. O. Box 544, Port of Spain 


ea 

3 

< 

i 3202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas Seam: . 0. Senden, San S759, A Sewee 
‘ 
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HANDLES “MOON” TEMPERATURE EXTREMES! 
aS 


MILLIONS OF 
New low temperature insulation handles jobs CLOSED CELLS 
in — 300 F. to +220 F. range MAKE U-200 


Of course, this new Unarco U200 insulation is not in use on the moon... 
but it could be, because it handles temperature extremes even greater than Waterproof 
would be required on this bleak island in space.* What’s more U200 does it 
without thermal shock effects anywhere along the line Vener Resistant 
A new, extremely lightweight, closed cell synthetic, U200 has excellent heat P 
and chemical resistance. Its K factor is only 0.14 at 70° F. mean temper- oe: 
ature ... lowest on the market. Density is only 2.3 lb. per cubic foot. Yet Efficient 
this remarkable, new material has high compressive and flexural strength. 
It’s non-toxic and easy to handle, too. Lightweight 
Try it just once and you'll see how cared and easily it can be cut and 
applied with a very minimum of standard hand tools. It can actually reduce 

application costs by as much as 50°; Easy to Handle 
Available in accurate, half-round sections; in nominal thicknesses and in 
standard pipe sizes. Individual sections 36 inches long. Also available in 
12” x 36” block form—1” to 5” thickness in '4" increments. 

(*) —243° F.to +214° F. Estimated moon temperatures as listed in a leading American encyclopedia 
Get complete engineering specifications and other details before another day goes by. 
Write today on your company letterhead for Unarco Bulletin No. U200-1. 


*Closed cell content of 85% plus. 











UNARCO PRODUCTS 
e UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
* 85% Magnesia Pipe Covering 
and Block « Mineral Fiber Block « 
Wrap-On Insulation ¢ Lace-On Insu- 
lation * Turbine Blankets «© Insu- 
lating and Finishing Cements « 
Asbestos Textiles « Packing and 
Gasketing. 








UNION ASBESTOS & RUBBER COMPANY 


Fibrous Products Division + Dept. 237, Bloomington, Illinois. 
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arsons FOR PERFORMANCE 


FIRST THOUSAND TON SULFUR PLANT NOW ON STREAM 


SOCIETE NATIONALE DES PETROLES D’AQUITAINE 
(SNPA) Lacq, France, has put the world’s first 1,000 LT/D 
plant on stream recovering sulfur from sour natural gas. 
This plant, the world’s largest, is another example of 
Parsons’ engineering and construction performance. Eight 
contracts by SNPA, covering various units of the Lacq 
facility, demonstrate customer satisfaction with Parsons’ 
performance. The Ralph M. Parsons Company, Los Angeles. 
United States Offices: Houston, Huntsville, New York, 
Washington. International Offices: Ankara, Asmara, Bagh- 
dad, Bangkok, Cairo, Calgary, Dacca, Jeddah, Karachi, New 


Delhi, Paris, Teheran, Toronto. 


WORLD-WIDE SERVICES: Petroleum-Chemical 
Engineering/Construction/Architect-Engineering/ 
Electronic Systems and Components /Water 
| Development and Systems/Appraisals and Economic 
Studies /Plant Operation/Personnel Training/ 


— 300 bs 
se were 


*in Collaboration with S. A. Heurtey Company 
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How Timken steel became a string saver 


OU probably recognize the 

steel parts below as tool joints 
that hold together a string of drill 
pipe. Deep hole drilling puts a 
terrific strain on these joints. And 
a break is costly in both time and 
money. 


Manufacturers came to Timken 
Company metallurgists to solve 
their breakage problem. Our 
experts studied the problem and 
recommended a special analysis of 
Timken seamless steel tubing. 

The manufacturers tested it. They 


found the refined grain structure 
and spiral grain flow of the Timken 


tubing gave joints the fine forged 
quality they need to resist string 
failure. Big economies in time and 
money resulted. 

You'll also find Timken steel the 
most economical you can use for 
high-strength casing, drill collars, 
pumps, and refinery tubes and pip- 
ing. Whatever the application, 
Timken steel tubing cuts produc- 
tion time and material costs—the 
hole’s already there! 

We've even developed a new high- 
strength oil well tubing that offers 
a yield strength up to 125,000 PSI 
—20% stronger than the stiffest 


API spec, 5A. Whatever your steel 
problem, Timken Company metal- 
lurgists are ready to help you solve 
it. Why not give them a call? When 
you buy Timken steel you get... 
1) Quality that’s uniform from heat 
to heat, bar to bar, order to order. 
2) Service from the experts in special- 
ty steels. 3) Over 40 years experience 
in solving tough steel problems. The 
Timken Roller Bearing Company, 
Steel and Tube Division, Canton 6, 
Ohio. Cable: ‘““TIMROSCO”. Makers 
of Tapered Roller Bearings, Fine 
Alloy Steel and Removable Rock Bits. 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM WAREHOUSE STOCK IN 44 CITIES IN THE UNITED STATES 
THE OIL AND GAS JOURNAL 


32 











te cen ry ae 3 “ 

; : fady > aol me ‘eee eX ie es a 
“ atthe At. Ey yee ct 
Better § A a GLOB 


but, prin inet Romar had 2 yente-nag TS wiboth.- 
directions without seat distortion . . . closes easily without massive 
operators ... gives more than twice the flow ... and the fastest 
action of any valve made. 


Better RELIABILITY than a PLUG... 


but, unlike plugs, FLOeBALL never needs lubrication . . . never 
freezes, never leaks, requires no maintenance . . . yet it has 
greater flow capacity than any plug . . . and the lowest torque 
in the industry. 


FLO-BALL does it... and does it better! 


Hydromatics, inc. 


LIVINGSTON, NEW JERSEY 


= @4.. «> - 


a3 za &@. 6. 


Mail, thin 
nostage-tnee 


cont, today ! | 





Becring-fixed FLO*BALL valves are stocked with flanged or screwed ends, full or reduced 
port, in standard sizes from Ye" to 10”. They are made to standard ASA dimensions in 
carbon steel and 316 stainless steel. 

Gentlemen: 

Perhaps your bearing-fixed FLO*BALL valves can fill my applications. | require valves 


for 





in these sizes 








| now use ball valves in these sizes 
PLEASE: [| Have salesman call (_] Send technical data 

My name Position 
Company name 
Address 

City. 























how 
the 


|, Reduce initial COStS . . . uy vxing tover vores 
& [ 0 = ih A [ [ per = FLO«BALL valves are used in place of gates, globes, 
or plugs. 


7). Reduce inventory COSTS... . by stondardizing 


on one type valve for all applications requiring gates, globes, 
® plugs. 


a},Reduce maintenance costs... 
Our the FLOeBALL high reliability means less maintenance . . . no 

lubrication, no freezing, positive sealing. The top loading and 

replaceable seat reduces overhaul and start-up costs. 


. ‘ . FLO*BALL VALVE 
valve cosis Principles of Operation cates = Wits ones 


In the bearing-fixed FLO-BALL 
valve all pressure forces exerted on 
the ball are transmitted to low-fric- 
tion bearings. The pressure balanced 
seat results in a sealing force which 
is designed to insure positive sealing 
without seat distortion, and to min- 
imize seat-resisting frictional forces. 
The combination of these low fric- 
tional forces accounts for the ex- 
tremely low operating torque. 


Postage Will Be Paid By 


Hydromatics, Inc. 


Livingston, New Jersey 


ta 





AMINE PROCESS DESIGN AND OPERATING INFORMATION 


While ethanolamines are an excellent medium for treating gas, their satisfactory application 


depends on proper 


use of the amines and correct design of mechanical equipment. 


Some of these important design and operating considerations will be discussed in this series. 





Maximum Stripping in Stillis Essential 
Insufficient stripping is a serious problem in amine plant 
operation. If all of the rich solution stripping is not done 
in the still, then a great deal of it will be done in the 
reboiler ... causing very severe tube erosion and 
corrosion 

Good design calls for two or more stills in parallel to 
provide correct still area. Fluctuations in still loading 
using one or the other. Economic 
considerations, however, may prevent this practice. 

In cases where a plant is in operation and residual 


in the lean amine goes above 1 cu. ft./gal. of solu- 


can then be met by 


CO 


on, there are three ways to increase stripping: 


reboilers 
up 


Increase heat to the 


hich will drive more steam 


olumn. 
imn, alter- 
be blanked 


ncrease contact efficiency. 


In a bubble « ap col 

rows OI caps cal 
om t 
3. In 


This, however, will also 


rease liquid circulation. 
increase 


steam consumption 


Bilanketing is Beneficial 

To f amine solutions and to avoid 
attendant corrosion problems, surge tanks, sumps and 
all parts of the system should be blanketed with oxygen- 
free gas. Wherever possible, oxygen should be excluded 


reduce oxidation < 


from the gas being treated. 

When treating oxygen-containing gas, close attention 
design is necessary. The capacity of the 
sufficient to maintain a low concen- 


to recialimer 
reclaimer should be 
tration of oxidation 

Any 
system leaks, 


products. 

which has been recovered from 
be returned to the system, should 
the reclaimer. 


amine solution 
and 1s to 


be returned only throug! 


Avoid Solution Overloading 

Amine treating can be overdone, and any effort to dis- 
solve too much acid gas usually results in trouble. Four 
cu. ft. of acid gas/gal. of solution is about the limit. 


BASIC TO 
AMERICA'S 
PROGRESS 


NITROGEN 


Dept. C3-55-1, 40 Rector Street 


2819 
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Above this amount (in terms of a 15% solution of 
NEA), the bicarbonate or acid salt forms, aggravating 
corrosion by pH and CO, evolution effects. 

Many difficulties can be attributed to improper solu- 
tion loading. Exceeding the recommended amount for 
limited periods will not seriously damage a plant... 
providing it isn’t done repeatedly. 

It has been found in plant operation that it is difficult 
to justify using a 20% NEA solution (or higher) due to 
the problem of regeneration. Reference to equilibrium 
data in NEA literature will prove this to be true. 


Low Reactivator Temperatures Reduce 
Corrosion 

Because CO, and H.S are inherently corrosive in the 
presence of water at elevated temperatures, amine 
reactivator temperatures should be kept to a minimum 
(235-245°F). These gases require pressures of 8-13 
psig. at the base of the reactivator. Holding to this 
range of temperature and pressure will help in these 
ways: 


1. It will minimize the inherent corrosiveness of the 
system ; 


2. Corrosion inhibiting films are less likely to be 
destroyed; 


3. The possibility of thermal degradation with its 
accompanying increase in corrosiveness is reduced. 


With other operating factors at their optimum, the 
recommended temperature will give good stripping of 
CO, and H.S. Use of proper temperature will usually 
eliminate the need for costly alloys in heat exchangers 
and reboilers. 


FOR MORE INFORMATION, look for the next Allied 
Chemical Contactor. 

For specifications and local offices, see our insert in 
Chemicals Materials Catalog, pages 475-482, and in 
Chemical Week Buyers Guide, pages 37-44. 


DIVISION 


New York 6, New York 





at Imperial Oil Limited 


They wanted a low 
they chose Foxboro 




















q New Hydrofluoric Acid Alkylation Unit at Imperial 
Oil Limited, Winnipeg, Manitoba. Unit was designed by 
the Universal Oil Products Company for Imperial Oil. 


PHOTOGRAPHY BY FREDERIC ALKIER, WINNIPEG 





maintenance electronic system... 
Electronic Consotrol instrumentation 


problems of “frozen” air and 
vacuum tubes eliminated 
in new HF Alkylation Unit 
at Winnipeg, Manitoba 


There were significant reasons for installing Foxboro 
Electronic Consotrol* Instrumentation on Imperial 
Oil’s new HF Alkylation Unit in Winnipeg, Manitoba, 

First — Foxboro electronics completely eliminated 
their problem of air supply — particularly vexing in a 
climate where the temperature drops below freezing 
9 months out of the year. 

And second — they like Foxboro’s “all solid state” 
feature, because they'll never have an instrument 
failure due to a burned out vacuum tube. 

Imperial Oil also appreciates the compactness of 
Foxboro electronic control panels. Compact 3” x 6” 
controllers are located on sloping panel console — 4- 
inch strip chart recorders are integrally-mounted in 
graphic diagram. With a minimum of searching, the 
operator knows how the process stands. 

If speed of response, sensitivity, and reliability play 





an important role in your process, it will pay you to 
investigate Foxboro Electronic Consotrol instrumenta- 
tion. Ask your Foxboro Field Engineer about it. 
Or write for Bulletin 21-10. The Foxboro Company, 
605 Neponset Avenue, Foxboro, Massachusetts. 


“Reg. U.S. Pat. Off. 


A FOXBORO ELECTRONIC CONSOTROL PANEL at 
Imperial Oil includes 32 control loops. 3” x 6” Control Sta- 
tions are so compact they are mounted on panel console, while 


recorders are mounted directly in the graphic diagram above. REO. U.S. PAT. OFF. 








One of the many 
distributor types 
developed for vari- 
ous applications.e - Covered by 


toP: Muddy well water is the 
coolant for these Jacket Water 
Coolers. 


RiGHTt: Two 56” Dia. x 12'0” 
high Amine Solution Coolers 
with expansion joints in shell. 


BOTTOM: One of a number of 
Seawater cycle units for a 
chemical plant. Nylon dis- 
tributing ferrules prevent ad- 
herence of barnacles. Low 
pressure drop allows circula- 
tion of large quantity of sea- 
water. 


Pat Nos. 
2,057 597, 
2,424,441 and 
others pending. 


Special metering distributors control the flow in 
vertical Vogt film type exchangers of single tube- 
pass design. The liquid is spread in a uniform film 
over the inside surface of the tubes. Since the 
liquid falls by gravity, good velocity is obtained 
with a small quantity of liquid. 

Vogt has developed many types of distributors 
which are made from a variety of materials to 
accommodate the fluids circulated through the 
tubes in specific processing operations. 

A unique feature of these exchangers is that the 
tube side can be cleaned while in operation. 
Vogt Film Type Exchangers are used as Coolers, 
Condensers, Absorbers, Heaters, and Evaporators. 


Other Vogt Products BULLETIN HE-8 


Forged Steel Valves and Fittings. Bulletin HE-8 describes 
Petroleum Refinery and Chemical unusual and standard 


Plant Equipment. Steam Genera- ne. heey MS spore 


tors. Heat Exchangers. Ice Mak- able upon request. Ad- 
ing & Refrigerating Equipment. dress Dept. 24A-XO. 


HENRY VOGT MACHINE CO. 
Louisville, Ky. 


SALES OFFICES: New York, Chicago, Cleveland, 
Dallas, Camden, N. J., St. Louis, Charleston, 
W. Va., Cincinnati, Los Angeles 


THE OIL AND GAS JOURNAL 





NEW SHELL 
POWER RECOVERY PROCESS 
CUTS GRACKING COSTS 


Shell now offers a way to run power recovery turbines on 
waste energy. [he key to this process is a simple, effective 
fines separator that protects gas turbine blades to obtain 


long turbine life. Look at these unretouched photographs. 


ei: ors 3 


* AB Bie 


WITHOUT SHELL PROCESS -— Turbine nozzle blades WITH SHELL PROCESS — After 4000 hours of operation. 


ifter only 650 hours of operation. 


The use of this Shell-designed fines separator with existing 
fluid-bed cat cracker regenerators permits the inexpensive 
expansion of carbon-burning capacity. In new systems it is 
capable of making substantial savings on your steam or power 
requirements. The process is licensed by Shell and through 
authorized contractors. Inquiries are invited. Shell Develop- 


ment Company, 50 West 50 Street, New York 20, New York. 


SHELL DEVELOPMENT COMPANY WZ 
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aka 


mee INTEGRATED/DESIGN 


0 


SUPERIOR DESIGN + TOP QUALITY CONSTRUCTION 
n 2 + MAXIMUM INTERCHANGEABILITY 
+ OPTIMUM MATERIAL GROUPS AVAILABLE 


== BROADEST HYDRAULIC COVERAGE 
WITH MINIMUM CUSTOMER INVENTORY 
OF PUMPS AND COMPONENTS 
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CAN CUT YOUR PUMP INVENTORY COSTS 
AS MUCH AS 85% 


Maximum interchangeability means 
far fewer parts required fo fill all 
your day-to-day needs. ; inregnaren/DESIGN 


Ihe effectiveness of integrated design of Peer- 
less Type DL and DM process pumps can prob- 
ably best be shown by a recent customer’s order. 
This customer purchased 150 process pumps 
for his plant. Of the group, 120 have inter- 
changeable parts. As a result, pump inventory 
of spare parts can now be cut to a fraction of 
former requirements freeing important dollars 
for many other uses. And with the greater 
interchangeability, the customer predicts even 
more savings because of speedier maintenance 
work and less time lost waiting for proper parts. 
And, if interchangeability of Peerless Type 
DL and DM pumps captures your interest, 
please remember this fact. Because Type DL VERSATILE IS THE WORD FOR THIS 


and DM pumps are of integrated design, you 

can order them out of stock just the way you PEERLESS OL ~0OM PROCESS PUMP 
For example, there is a choice of The Peerless Type DL and Type DM process pumps will handle 
? tai: oe < . its ities i virtually all liquids used in the chemical, process and refining 
semi-open Of enclosed impellers; water or ar industries. Both models are single stage, single suction centrifugal 
cooled backplates; oil or grease lube bearing types with a vertically split case, and both models have capacities 
housing: packing o »chanicz mals: ¢ : : to 1000 gpm, heads to 430 feet and working pressures to 300 
— ' Ing . r mechanical se ils; and liquid psig. Type DL models have a temperature range of 250°F, while 
ends of any machineable metal. the Type DM models have a range of 450°F. 

[here is one more point to be told about these 
pumps. They are real performers. Proven time 
after time, they efficiently pump virtually all 

lids used in . ~e a. 
liquids used int the process industries. FOR EXAMPLE: WITHIN FIVE DIFFERENT SIZE PUMPS 
THESE 22 PARTS ARE INTERCHANGEABLE — 


need them 





. Shaft 13. Water slinger & 
Back plate set screw 
Packing rings 14. Lockwasher-bearing 


Radial bearing 15. Gasket-volute case 
Packing gland 16. Gasket-thrust plate 
Thrust bearing 17. Oil retainer plate 
Pump frame 18. Oiler: constant level 

. Impeller lock nut 19. Lockwasher-impeller 

. Bearing lock nut 20. Gland clamp 

Seal lantern packing 21. Splash plate 

Key 22. Retaining ring bearing 
Thrust plate 


INTEGRATED / DESIGN FOR GREATER EFFICIENCY 
AND SAVINGS 


ee 
FH QO@PNONPSwVe 











Offices: Peerless Pump, Hydrodynamics Division, Food Machinery & Chem. Corp. 
ee 301 West Avenue 26, Los Angeles 31, California 


New York; Detroit; Cleveland; Chicago; = seng me Bulletin B-1608() _ Have field en oO 
. “ 3 ° t gineer contact me |_| 

Peerless Indianapolis; St. Louis; San Francisco; 
ompany 


We Pump Atlanta; Plainview; Lubbock; Phoenix; gout 


Albuquerque; Los Angeles; Fresno. 


Distributors in principal cities. 
Consult your telephone directory. City 


Putting ideas to Work 








FOOD macwuntey HYDRODYNAMICS 


AND CHEMICA 


B® division @ 


Address 
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0-C-T HAS THE RIGHT EQUIPMENT FOR 


LOW PRESSURES, HIGH PRESSURES 
or any pressure in between...... 


ASK THE 0-C-T REPRESENTATIVE NEAREST YOU ABOUT A NEW SERIES OF LOW PRESSURE EQUIPMENT 





Threaded dual tree with 


Triple Block Tree : Dual Unitree Crescent Flange Bottom Triple Tri-Flange Tree 


a 


. r ‘ , . 
dé : ‘ / : : 4 
, a e ayy 7 r 
- . ; - 
+ . 4 
4 3 : 
4 : 
4 ; 
¥, 
~~ cag eet" "MES - , . », 4 
; 
. 
: Oil CENTER TOOL CO. 
q ” SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL ORPORATION 
# ' J. Address Export Inquiries for All Countries to 
' P. O. Box 3091, Houston, Texas 
y . y 


> Single Unitree be Crescent Flange Tree with Dual Hookup with Dual 
’ . Crescent Flow Controls 
Controls 





SPACE SAVERS! Each of the 
seven starters in the eastern re- 
finery installation (at the right) 
requires a space of only 2 ft.x 
4 ft.—permitting close grouping 
with maximum accessibility for 
inspection and maintenance. 
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YOU SAVE INSTALLATION TIME because 
every EC4M starter is shipped with 
all internal wiring complete. (See 
diagram at left) All leads are of anti- 
syphon construction. 


Write for Bulletin 8131 AM 





These ECaM 2200-4800 voit 
Starters are designed for use 
where hazardous mixtures of air 
and inflammable gases or vapors 
are ever-present. NEMA 3R (rain- 
tight) enclosure permits mount- 
ing indoors, outdoors, or in semi- 
enclosed location. Load-break 
oil disconnect switch is self-con- 
tained and completely wired into 
the starter. 

Available in two ratings for 
any power capacity. (1) 50,000 
KVA (certified) interrupting ca- 
pacity of EC&M Type ZHS Con- 
tactor. (2) In VALIMITOR® (volt- 
ampere-limitor) style...the bus 
may be of unlimited capacity. 


SQUARE JT) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 
wherever electricity is distributed and controlled 





ail 


ean aa 
Wheland Planetary HP-16000 Pump owned by 
O. E. Hall Drilling Company on location near 
—~ Seminole, Texas. Left to right: O. E. Hall, Jr., 
Supt.; Fred Landis and Bill Carlisle, Tool Pushers. 








0. E. HALL DRILLING Co 


TIONAL BANK & 


MPANY 
Ss NG 


“,.. the pump has im- 
proved our operation 
... we will be happy to ic ae 
recommend it.” J] His me Poincar seclctt, Wieland Panctary Ht 16009 Pap 


makes possible sux big gear 








Casily. We are “ave and the pump DU 
Oo. E. HALL, Jr. ear siediaiuaee ale: oOmpactness me a 
‘ sshead. In the oe i _— © of the new circular 
sa l s far the 
netration rate 


ctations, 
al these wells _ } : 
ET RY t ai een located in West Texas, We operate 
A ‘ hroughout the Perm; . pe 

WHELA D *s eet to 12, 500 feet wit “sa as - vvering a depth range of 

‘ _— we 4anaq Comp: r » 
i -16000 UM ‘ mproved de : ] E a ©pping forward 

— Ss no pumps, a y 1 


ll be happy to 


Duplex Power Slush Pump Very truly yours, 
7%” 16”, 600 HP at 65 RPM CE Awe on 


™N 








WHELAND 


ROTARY DRILLING MACHINERY 


T Me - W HH E 3 A N D Cc oO M PA N y DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY» INC.—Main 


Office: Wichita Falls, Texas * HOUSTON OIL FIELD MATERIAL COMPANY, 
CHATTANOOGA, TENNESSEE, U.S.A. INC.—Main Office: Houston, Texas. 


DRAW WORKS e SLUSH PUMPS e ROTARIES EXPORT DISTRIBUTORS: LUCEY EXPORT CORPORATION—233 Broadway, 
CROWN BLOCKS « TRAVELING BLOCKS « SWIVELS New York 7, New York—Broad Street House, London, E. C. 2, ~~ 








SUN SHIP 
built ‘em 
"Sa 


Our reputation as “‘master builders for land and 
sea” is based on 44 years’ service to the oil- 
refining, chemical and other industries. 


Frequently we are called upon to produce com- 
ponents for the building of large plants. Our 
manufacturing and fabricating skills, our under- 
standing of industry’s problems are reflected in 
the variety of equipment we build, like the 
fractionating towers and special pressure vessel 
shown here. 


In our complete, modern shops we build and 
deliver what’s needed in many fields. Our special 
Alloy Products Shop, for example, is equipped 
to produce medium and heavy stainless alloy and 
aluminum products for industry. 


Building for land + Pressure vessels « Fractionating towers * Stills 
and tanks * Condensers and similar equipment 
¢ Special machinery * Plate work, etc. 


Building for sea + Dry cargo ships * Tankers * Marine repairs 
* Dredges ¢ Ferries * Marine engines * Marine 
machinery. 


Sun Ship does a big job for many companies, and can do the same for you. 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE «- SINCE 1916 + CHESTER, PA. 
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That’s why Ingersoll-Rand 
ANYTHING YOU WANT ina 


Wrat does your process require in a centrifugal 
compressor—single stage, multi-stage, vertically-split, 
horizontally-split, top-connected or bottom connected? 
Whatever design meets your requirements to best 
advantage, you can get it from Ingersoll-Rand. That’s 
because Ingersoll-Rand offers the most complete line 
of centrifugal compressors available from any single 


manufacturer—more types, more sizes, more optional 
arrangements and combinations. 

This extra flexibility of design enables you to meet 
your exact requirements most easily and economically, 
with maximum utilization of standard proven com- 
ponents and minimum “special” engineering. 

For example, the apparently highly specialized mul- 
tiple-unit machines shown at the right are made up of 


—_ a : 


dam. Three different types of I-R multi-stage compressors 
comprise this unit which handles 15,900 cfm with a final dis 
charge pressure of 805 psig. All are gear driven from a single 
steam turbine 


standard compressor units selected and arranged to 
meet specific operating and installation requirements 
for actual installations. 

For further information on the centrifugals best 
suited to your requirements, contact your I-R com- 
pressor specialist. His experience in process compres- 
sion can save you time, effort and expense, from initial 
design to final installation and operation. 








* Ratings shown cover existing designs and do not represent 
limits of 1-R Centrifugal Compressors. If your particular appli- 
cation falls outside of the ranges shown, we would welcome 
the opportunity to discuss it with you. 


can give you 


centrifugal compressor 


] _ Bi a 


, ™ The high-ratio single-stage compressor reduces initial yO Three horizontally split compressors are used in this 
volume to the multi-stage compressor sufficiently to keep final installation which features a single driver with two speed in- 
stage volume within the capabilities of standard 52” impellers creasers to match the customer's operating requirements. 
thereby eliminating a specially constructed single-casing unit. 


Ingersoll-Rand 


119A12 11 Broadway, New York 4, N. Y. 


PUMPS - CENTRIFUGAL & RECIPROCATING COMPRESSORS ~- DIESEL ENGINES - AIR & ELECTRIC TOOLS - TURBO BLOWERS + SIEAiL CONDENSERS 





Only Grinnell has a complete line of pipe 


ITH 8...9... even 10 inches of thermal 

movement not a bit unusual in today’s high 
temperature piping systems, complete support 
for piping in all positions of travel is vital. 


SAFETY OF ENTIRE SYSTEM AT STAKE 


Helical coil springs are widely used to provide 
for thermal expansion. But the design or selec- 
tion of flexible supports often is haphazard. 
Unless careful study is given to the design and 
choice of spring supports, the transfer of weight 
from one hanger to another, or from hanger to 
terminal points, can endanger the safety factor 
of the entire system. 


MATHEMATICALLY PERFECT GRINNELL 
CONSTANT SUPPORTS 


Grinnell Constant Supports are the result of a 

century of experience in the industrial piping 

field. A patented geometric design, exclusive 

with Grinnell Constant Supports, assures math- 

ematically perfect load support throughout all Vertical-Type Constant Support 
positions of travel. There is also a full 70 per- 
centage points of adjustability built into them. No 
less than 10 percent of this adjustability is allowed 
either side of calibration for plus or minus 
change in load. Field readjustments are easily 
made by turning a single load adjustment bolt. 
These hangers are designed to provide uniform 
supporting force equal to the pipe load through- 
out the travel range — and should be used at 
selected points on-critical lines, as for example 
at turbine connections. 

Available in 11 Different Types 

















Grinnell Constant Supports are available in 
eleven types for a complete choice of mounting 
positions; above, between, or below structural 
steel. This choice includes both vertical and 
horizontal design to fit compactly into available 
headroom space. Even with this wide choice, 
Grinnell Constant Support Hangers provide 
mathematically perfect support through all 
ranges of travel, regardless of field adjustments. 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 





























Applications Applications 
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Light-Duty Hangers 
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“Patents Applied For 


hangers to provide for thermal expansion 






GRINNELL STRESS-TROL* FOR POSITION 
AND/OR LOAD CONTROL 

Keeping the footage of high pressure-high tem- 
perature fabricated piping to a minimum has 
become important because of high piping costs. 
This can be accomplished by reducing the length | 
of long expansion bends, but providing support 
for shorter, less flexible lengths of piping presents 
a new problem. Grinnell Stress-Trol, a motor 
operated device, solves this problem. It provides: 
Position Control — that minimizes stresses in pip- 
ing and reactions on connected equipment. 


Load Control — that is constant support with 
unlimited load and travel capacities. 


GRINNELL VARIABLE SPRING HANGERS 
When pipe lines are subject to relatively small 
vertical movement, and do not require a con- 
stant support type hanger, Grinnell Variable 
Spring Hangers are available. The maximum 
variation in supporting force for standard spring 
models per 2 inch deflection is 10% of rated 
capacity. Grinnell offers these hangers in 21 
sizes — in short, standard and double spring 
models, plus a special corrosion-resistant model. 
There are 7 different methods of attachment. 


GRINNELL VIBRATION CONTROL AND 
SWAY BRACE 

When necessary to prevent undesirable move- 
ment in lines, Grinnell Vibration Controls and 
Sway Braces of the energy storing and instant- 
acting counter force type are recommended. 
They dampen vibration, oppose pipe sway and 
absorb shock. 


GRINNELL LIGHT-DUTY SPRING HANGERS 


Finally, simple and inexpensive adjustable light- 
duty spring hangers often are all that’s required 
to support piping safely. Grinnell has a complete 
line of light-duty hangers. They are designed for 
easy installation and quick, accurate alignment 
of piping. 

Whatever your pipe suspension needs, Grinnell 
can supply them. Grinnell Company, 260 West 
Exchange Street, Providence 1, Rhode Island. 


GRINNELL 


BRANCH WAREHOUSES AND DISTRIBUTORS 
IN PRINCIPAL CITIES 
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now...@ major breakthrough 
in petroleum refining technology... 
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| DISTILLATE DEMAND i 


WEST COAST 
CHANGING MARKET DEMANDS 


FOR GASOLINE 

AND LIGHT DISTILLATES 

Chart shows the necessity for adjusting 
refinery operations to produce 

varying proportions of gasoline and 
light distillates, a job done most 
efficiently and profitably by LOMAX. 
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‘LOMAX 


TRADEMARK 


Here is a new and vastly important process to which every 
refiner should give serious consideration—now! Regardless 
of present markets and whether existing facilities are old 
or up-to-the-minute, LOMAX may prove economically 
attractive through increased year-round production of your 
most saleable products. 

Through the reaction of oil with hydrogen in the presence 
of anew UOP catalyst, LOMAX converts middle distil- 
lates, ranging from kerosines to heavy gas oils, into a wide 


the versatile new UOP process 





LOMAX produces maximum saleable product...up to 120 
barrels of product from 100 barrels of charge stock. 


LOMAX gives you maximum production of the 





ratio of gasoline or distillate fuels. This highly flexible 
process may be used to supplement existing facilities, or 
as a basic cracking operation in a new installation. 
Advantages offered by LOMAX also include: Pre- 
dominance of branched isomers in light hydrocarbons. . . 
greatly reduced quantities of light gases . . . olefin-free 
products ... no catalyst deposit . . . distillates of excep- 
tional high purity (even from sour crudes) . . . and other 
important benefits. 





product you want when you want it...whether gasoline 


or light distillates. 





to! 
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Write for detailed technical information. Address: 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S. A. 


WHERE RESEARCH TODAY 
MEANS PROGRESS TOMORROW 






















WAUKESHAS 


The STANDOUTS—in any oil field, on any 
job—are always Waukeshas! Here, for instance— 

at Groves, Texas (near Beaumont) on Rig 4 of ever where 

the Meredith Drilling Co. of Houston, Texas—are four y 

1905 cu. in., 7 x 8Y%-in. NKRBU Waukesha gas power units 
on the platform; and down below a 1197 cu. in., 
6% x 6Y2-in. WAKU Waukesha gas power unit. 
The driller, H. E. Offutt says these Waukeshas 
have worked constantly for years with no major repairs. 
It’s that way all over the oil fields. Reliability is only 
one big reason why Waukeshas dominate. Diesel, LPG, natural 
gas, gasoline—to 1235 hp. Get Bulletin 1079. 


ne” 


WAUKESHA MOTOR COMPANY, WAUKESHA, WISCONSIN / New York e Tulsa e Los Angeles 


/ Factories: Waukesha, Wisconsin and Clinton, lowa 
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Taylor Electronic 1, 2 or 3 Pen Recorder 


HERE’S WHY: 


® Takes any standard DC transmission input 
signals, e. g. 1-5 ma, 4-20 ma, 10-50 ma. 

e Linear signal is recorded on rectilinear co- 
ordinates, reading left to right. Hundreds of 
standard charts. 

@ Uses DC voltages, minus 0.5 to +0.5, 0 to 1, 
0.25 to 1.25 v. or any other DC voltage that can 
work into an impedance of 20,000 ohms per volt. 
@ Standard accuracy 0.5%. Optional, 0.25%. 
Accuracy unaffected by line voltage changes 
+104. 

@ Threshold sensitivity 0.1%. 

®@ Speed of response excellent—full scale 

travel in less than 34 second. 

e Recorder pen can be quickly calibrated with- 
out even unplugging recorder slide. 


All these advantages are made possible by use of an 
actual true 2-phase servo motor, coupled with a 
high-gain transistorized amplifier, standardized 

by Zener Diode voltage reference. 


Available as a recording (700J) or indicating 
(701J-704R) control station, it also gives you 
these features: fastest response; bumpless capaci- 
tor gain switching; automatic stabilization during 
transfer; widest range of adjustments; multiple 
valve operation; elimination of overpeaking. 
Team up the 700) or 701) with a Taylor elec- 
tronic transmitter—for temperature, pressure or 
differential pressure. 

Ask your Taylor Field Engineer for full details, 
or write for Catalog 98335. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Ont. 











Optional Features Available . . . 


@ Heavy-duty alarm contacts, 5 amps, 120 v. AC. 

@ 2-speed chart drive with flip of a switch. Any 
combination of 2, 4, 6, 9, 12, 15, 18 and 30” per hr.; 
1, 3 and 6”’ per min. 

@ Retransmitting slide wire. (eg. for multiplication, 
square root extraction.) 

@ Will handle mv signals, 0-3 to 0-50, with 700T 
Pre-Amplifier. 

@ 24 hr. Adjust-O-Matic tear-off chart. 





Taylor Lustruments MEAN ACCURACY //IRST 
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Tests point way 
to efficient 


high-speed drives 


In many chain drive applications, machine de- 
signers are seeking more efficient ways to handle 
higher speeds and greater horsepower. Foreseeing 
this trend, CHAIN Belt engineers began an inten- 
sive program of research into the effects of greater 
speeds and horsepower on chain life. 

Thousands of hours’ testing gave definite evi- 
dence that new concepts of chain selection were 
needed in the higher speed ranges. Shorter pitch 
chains were proved to have more horsepower ca- 
pacity than longer pitch chains at higher speeds. 
As the chart above shows, the horsepower capacity 
of a given pitch chain increases to a peak at a 
definite point in the r.p.m. of the sprocket. Beyond 
this point, the h.p. capacity of the bushing and 
roller decreases. But this point is higher for the 
shorter pitch chain than for the longer. The heavier 
link plates in the longer pitch chain (Drive No. 1) 
enable it to handle a greater load at 500 r.p.m. 
than the shorter pitch chain. At 1500 r.p.m., the 
shorter pitch chain handles a much heavier load. 

In any given application, there is an optimum 
pitch and sprocket size that should be used. CHAIN 
Beit engineers, through their testing program, have 
made determinations that assure the right choice 
of chain for each service. If you have a problem 
involving higher speed power transmission, we sug- 
gest you write CHAIN Belt Company, 4619 W. 
Greenfield Avenue, Milwaukee 1, Wis. 





CHAIN BELT COMPANY 


Oil Field Offices: Dallas @¢ Houston @ Los Angeles ® Odessa 
Oklahoma City ¢ New York. Export Offices: Milwaukee _® New York 
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POWER TRANSMITTED (HORSEPOWER PER STRAND) 
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HORSEPOWER CHART 
FOR ASA ROLLER CHAIN 
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LONGER PITCH CHAIN 
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SHORTER PITCH CHAIN 
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Midwestern 
refinery 


with | 
DL 
Corrosion 


Inhibitor 


PETROLITE 


‘© 8  —-»- OS Ns Me SO 


“TRETOLITE COMPANY 


isStons 
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another 


TRETOLITE SERVICE 


report 


Both ways—in dollars and in actual equipment— 
this refinery “saved a bundle” in its crude unit heat 
exchange section by adopting a Konroi* 


protection program. 


Heat exchange was inefficient and tube life was 
short. Then Kontot Corrosion Inhibitor was injected 


into the overhead line ahead of the condensers. 


Here are the bundle-saving results: 


® Tube bundle life was tripled by drastic curtailment 


of corrosion. 


Heat savings amounted to 6,000,000 BTU’s per 
hour, as a result of Konrou’s powerful 


detergent action. 


Estimated cost of heat loss was $96 per day prior 
to use of Konrot. Konrou protection eliminated 
this loss for only $20 per day—a savings of 


nearly 5 times the cost. 


Konto Corrosion Inhibitors are protecting tube bundles, 
and saving bundles of money, for refiners all over 

the world. Ask your Tretolite Field Service 

Engineer (the “Man in the 

Red Car’’) for more details. 


* Registered trademark of Petrolite Corporation 


KR -60-5 
CANADA: Petrolite Corporation of Canada, Limited, Edmonton, Alberta 
ENGLAND: Petrolite Limited, 20 Savile Row, London W.1 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 

REPRE ENTATIV . 

BRAZUL: WERCO, Ltda., Avenida Rio Branco 57-s/1410-11, Rio de Janeiro 
COLOMBIA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota 
GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M. 
ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 
JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 


+ MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 


NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 
PERU: Oilfield Import, S. A., Apartado 71, Talara 
TRINIDAD: Neal and Massy, Ltd., P.O. Box 544, Port of Spain 








Why the Nash is the 
imple Compressor 


DISCHARGE 
PORT 





DISCHARGE 
~<— PORT 
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There are no mechanical complications in a Nash Compressor. TM 


A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports 

Nash Compressors produce 75 lbs pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods Data on these 
anes —— ceed lie seen SulNNNNNNNNNNNUUNNNNAUUULUUOUOUUUUUUUUUUUULUUUULANALSOGUQGOUUGEEUE EEUU ON 


NASH ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
56 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 
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storage of 


refrigerated 
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WHESSOE 


EXPERIENCED BUILDERS OF 
STORAGE FACILITIES 
FOR REFRIGERATED GASES 


WHESSOE LIMITED - DARLINGTON - ENGLAND - Cables: Whessoe Darlington 


consult 
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Better products, faster from your Bower Distributor: 


Bower Roller Bearings keep slim-hole 


rigs mobile and more competitive, too! 


You can depend on Bower bearing refinements to 
minimize friction and keep rigs rolling! 





In profitable slim-hole drilling operations, rigs roll safely and 
swiftly on Bower Spher-O-Honed tapered roller bearings. 


That is why it is best to replace any worn bearings from the 
line most used by leading equipment builders. Built-in 
qualities of Bower bearings include extra-large flanges for 
more durability . . . larger oil grooves for better lubricant 
circulation . . . smoother contact and shoulder radius design. 
These combine to put Bower bearings out front in delivering 
big tonnage with unequalled dependability. 


Your Bower Bearing Distributor assures you of fast delivery 
in tapered or straight roller bearings. Call him to fill your 
next replacement need. 


BOWER ROLLER BEARINGS (nnn 


FEDERAL-MOGUL SERVICE 
DIVISION OF FEDERAL-MOGUL-BOWER BEARINGS, INC. ¢ DETROIT 13, MICHIGAN 
THE OIL AND GAS JOURNAL 





PUTTING 
THE 


HEAT 
ON 


EVENLY 
EFFICIENTLY 


Petrochem Isoflow 


Furnaces give even 
heat distribution— 
with added convection 
sections for maximum 
fuel efficiency 














This is the heart of Petrochem Isoflow Furnaces—the furnaces that get 
more heat from every measure of fuel. Only Petrochem incorporates all 
three critical design features so important to highest efficiency in fired 
heaters: 1) burners specifically designed to furnace needs, 2) properly 
engineered firebox proportions, and 3) reradiation cones. These factors 
add up to a more even heat distribution and maximum heat efficiency. 
Even greater heat efficiency for certain heater applications can be ob- 
tained with Petrochem’s added convection sections. 


Cleaning is easier than with ordinary horizontal-type heaters. Only 
25 per cent of the space normally needed is required to pull the tubes of 
a Petrochem furnace. When specifying furnaces—remember, there are 
more Petrochem Isoflow Furnaces in service today than any other make. 


specialists in process furnaces for every size, capacity and duty 


PETROCHEM DEVELOPMENT DIVISION 
6700 Liberty Road, Houston, Texas 


YUBA CONSOLIDATED INDUSTRIES, INC. 


REPRESENTATIVES: Faville-LeVally Corp., Chicago « Flagg, Brackett & Durgin, Inc., Boston e D. D. Foster Co., Pittsburgh « William H. Mason Co., Tulsa « Lester Oberholtz Assocs 
Los Angeles «Rawson-Houlihan Co., Inc., Houston «Rawson Co., Inc., Baton Rouge «Rittelmeyer & Co., AtlantaeH. W. Severance, Prospect, Ky.eTurbex Equipment Co., Narberth Pa. 
G. M. Wallace & Co., Denver, El Paso & Salt Lake City *« Combustion & Power Equipment Ltd., Montreal & Toronto « International Licensees and Representatives: Birwelco Ltd. 
Birmingham, England « Fujinagata Shipbuilding Ltd., Osaka, Japan e Heurty Italiana, S.P.A., Milan, Italy « Petrochem, G.M.B.H., Dusseldorf, Germany : 
SETEA S.A., Buenos Aires, Argentina « Societe Anonyme Heurtey, Paris, France « Societe Anonyme Belge Heurtey, Liege, Belgium. 
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KEMP INERT GAS GENERATORS 
five yin basic adlrauilage al 4 


FOR BLANKETING 
AGITATING 

0, EXCLUSION 
PURGING 

FIRE AND 
EXPLOSION 
ATMOSPHERES 


£2 


I Constant analysis is automatic due 
to the exclusive Kemp Carburetor that 
pre-mixes gas and air in precisely the 
ratio you desire . . . maintains it regard- 
less of total demand or pressure fluctua- 
tion in the supply line. 


2 Easy start-up is yours with Kemp 
Carburetor and external test burner. You 
test the pre-mixed gas-air ratio before it 
enters the combustion chamber. And elec- 
tric ignition gets your Kemp Generator 
off to a time-saving, labor-saving start. 


3 Safety controls effectively end flame- 
out danger. Kemp’s electronic flame fail- 
ure control instantly and automatically 
cuts off gas supply to the carburetor. 
Moisture and combustion chamber pres- 
sure cannot affect this control. 


It always pays to 


4 Set it—forget it. Once you’ve set the 
vernier dial on your Kemp Generator 
you can walk away and forget about it. 
Kemp’s exclusive carburetor keeps your 
exact gas-air ratio coming hour after hour 
—as long as you wish—without further 
checking or manipulation of controls. 


SEE THE MAN FROM KEMP 


He is equipped and qualified to advise 
you on any size and type of generator 
you may require... can also counsel you 
on dryers and compressors for inert or 
nitrogen generation systems and heaters. 
See your C.E.C. Catalog for full listing 
of Kemp representatives in your area or 
check your local telephone book. For 
details on Kemp Inert Gas Generators, 
write for Bulletin I-10. 


THE C. M. KEMP 
MANUFACTURING COMPANY 
405 E. Oliver St., Baltimore 2, Md. 


KEMP 


OF BALTIMORE 


come to 
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GAS trom 70 wells 


is gathered and processed here 





“JENKINS valves give us the dependable 
performance our operations demand.” 


— states Kerr-McGee Oil Industries, Inc., Oklahoma gas producer 


How Kerr-McGee’s field processing plant in Lincoln County, Okla- 
homa, gathers and extracts valuable hydrocarbons from gas before 
delivering it to the consumer is an interesting story, briefly told 
below. But you need not know the process to appreciate the fact 
that maximum reliability in valves is a “must”. 

The valves that assure Kerr-McGee of dependable, trouble- 
free performance bear the same name as that written on piping lay- 
outs of critical jobs of all kinds for almost a century. Experienced 
engineers, contractors and operating executives know that 
“JENKINS” stands for an extra-measure of quality. They know it 
is the best guarantee of long, trouble-free service. There’s no extra 
cost attached to this specification for extra quality, so you can use 
it for any job. Jenkins Bros., 100 Park Ave., New York 17. 

HOW THE GAS PROCESSING PLANT WORKS... 

Because it is a vapor at low pressure, gas is first compressed and 
injected into the bottom of a tall tower, called an absorber; oil is 
injected at the top. As the oil goes down, the gas goes up . . . the 
gas products are absorbed by the oil. The gas enriched oil is then 
processed to remove valuable light hydrocarbons. 


Sold Through Leading Distributors Everywhere 


MAY 16, 1960—VOL. 58, NO. 20 








Electro-Motive power sets drilling record... 


Kermac 46 hits 10,000 feet in 4 days, 22 hours 
Kermac 47 strikes same depth in 5 days, 18 hours 


Using three Electro-Motive 900-hp generating units 
to power electric drive motors on draw works, rotary 
and mud pumps, Kermac 46, drilling for Gulf Oil 
Corp., cut the established 10-day drilling record in 
half. This was accomplished by using heavy bit weight 
and high rotary speed. 


Rotating at 150 to 275 rpm, rotary speed was 
slowed by adding weight to the bit rather than re- 
ducing rotary power. In spite of heavy loading, only 
five bits were used 


Direct current motors on Electro-Motive equip- 
ment are series wound, a factor that makes possible 
smooth and rapid acceleration of loads with positive 
control of speed and torque. Thus, accurate control 
of horsepower can be maintained over a full range of 
rotating speeds. Simple, single-cabinet controls pro- 
vide the driller maximum flexibility in power distri- 
bution to shorten drilling time, lower costs. 


62 


This same drilling method of high rotary speed and 
heavy bit weight was utilized on Kermac 47 when it 
reached 10,000 feet in 5 days, 18 hours. 


Electro-Motive Power is power to make hole fast; 
flexible to meet varying drilling conditions; simple, 
accurate controls; matched components, designed and 
built by one manufacturer—reasons why both land 
and offshore rigs are successfully reducing drilling 
time and costs. Why not ask your Electro-Motive 
representative for full details? 


ELECTRO-MOTIVE DIVISION 
GENERAL MOTORS . Laoranoe, ILLINOIS 
In Canada: General Motors Diesel Limited, London, Ontario 
Petroleum Industry Sales Offices: Tulsa, Oklahoma; Houston, 


Texas; Dallas, Texas; Morgan City, Louisiana; Pasadena, Calif. 
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lways the perfect fit 


Regardless of your requirements, there is a Davison cracking catalyst to fit your refining picture: 2573 Alumina for highest 


tivity maintenance —13% Alumina for low cost octanes — Semi-Synthetic S-S for economical control of selectivity — Silica- 


Magnesia for maximum middle distillates. Nearly three-fourths of the refiners in the Western Hemisphere rely on Davison for 


superior catalysts and superior services. Contact our local field representative, or write Dept. A-05 today. 


DEPARTMENT A-05 


w.r.GRACE «aco. 


jue is the experimental work of Cal and Don DAVISON CHEMICAL DIVISION 
oto by the Adams Studio, Odessa, Texas CALHEENS 9. OTE 
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Companion pieces for deepest drilling— 
new Gardner-Denver crown and traveling blocks 


_Interchangeable 
sheaves and bearings 





Compact design... 
big capacity 


Balanced travel 


Sheave bearings 
individually lubricated 
from either end of shaft 


New Gardner-Denver traveling blocks are engineered 
to provide straight, fast fall and easy movement 
during operation. 


TRAVELING BLOCK SPECIFICATIONS 
Capacity Sheave Dia. Weight 


550 tons 60” | 18,000 Ib. 
400 tons 50” 14,000 Ib. 


New Gardner-Denver reversible crown blocks are 
balanced for one-man rig-up. Symmetrical design for 
optional use of either outside sheave for fast line. 


CROWN BLOCK SPECIFICATIONS 


Capacity Sheave Dia. Weight 


550 tons 60” | 11,900 Ib. 
400 tons 50” 9,000 Ib. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, Illinois 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
Gardner-Denver International Division, 233 Broadway, New York 7, N.Y. 


Petroleum Offices: Casper, Cleveland, Columbus, Corpus Christi, Dallas 





Durango, Edmonton, Ellinwood, Evansville, Houston, Huntington, Jackson, 


Kansas City, L y , Los Angeles, Mexico City, New Orleans, Odessa, Oklahoma City, Pittsburgh, San Francisco, Shreveport, St. Louis, Tulsa, Wichita, Winnipeg 
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When General American developed EverSeal, 
first solid cushion seal for floating roofs, we wanted a 
seal that would have these advantages: 


FI RST 1. Simplicity of design, no moving parts, nothing 
to corrode 


S ol | d . Permanent, indestructible sealing qualities—no 
gas or liquid to leak 


Complete protection of coated tank walls from 


Cu sh 0 if " scuffing or gouging 


. A tough, pliable envelope that would 
Se q| withstand abrasion; ride without damage over 
projections on the shell 


. Ease of repair or replacement, without taking 
tank out of service 


6. Maximum protection against evaporation loss 





7. Full protection of oxygen-sensitive stocks 
8. No build-up of vapors in the seal area 


EverSeal is the first solid cushion seal to meet 
all these requirements. It is made of trapezoidal 
urethane foam cushions enclosed in a tough, 
scuff-proof envelope of Buna ‘‘N”’ synthetic rubber 
and polyvinyl! chloride plastic. 

EverSeal is almost impossible to damage, 
always provides a safe and complete seal for every 
floating roof. 

Write or phone your nearest General American 
office for complete information. 

It pays to plan with General American. 


verSeal __ 
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| Pamenican TRANSPORTATION COR 
* ~ 135 South LaSalle St 
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Performance makes the world of difference 


RT) -yats-t it: 


Flanged End, semi-steel 
ig Valve for 175 W.0.G. 
ype. Wrench operated. 


Fig. 2201 
Lubricated ¢ 


Single gland 


Fig. 3058—Screwed End, carbon steel 
Lubricated Plug Valve, ASA 300 pound 
Screwed gland type, wrench operated. 


‘ 


} \ 


Fig. 2207G—Flanged End, semi-steel Lubricated Plug Valve 
for 200 W.0.G. Bolted Gland type. Worm gear operated. 


/ 


Powell ...werld’s largest family of valves 


Powell Lubricated Plug Valves—a triumph of valve design 
and engineering—are preferred to control the flow of 
fluids in petroleum refineries, petro-chemical plants and 
oil storage facilities all over the world. 


Note these Powell features: simple design (only three basic 
parts—body, bonnet, plug); fast opening and closing; 
Straight streamline flow through when fully open; tapered 


THE WM. POWELL COMPANY «© DEPENDABLE 


plug for positive seating; carefully machined surfaces of 
plug and body are unexposed to and protected against the 
action of the fluid being handled when valve is open. 
These valves are available in sizes from 4%” through 16’; 
semi-steel, carbon steel, and, on special order, in other 
alloys. Consult your nearest Powell valve distributor, or 
write to us for the facts and illustrated literature. 
VALVES SINCE 1846 © CINCINNATI 22, OHIO 
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66 
‘I percentage depletion provision 


in our tax laws is deeply rooted in the 


economies of the oil business...It has 
been an incentive which has helped pro- 
vide this country for decades with an 


abundant supply of Ol,” ten the 1959 Annual Report 


STANDARD OIL COMPANY (NEW JERSEY) 








FOR HELPFUL IDEAS ON THE CHEMICALS 
THAT GO INTO YOUR PRODUCTS, 
YOU’LL LIKE DOING BUSINESS WITH 
COLUMBIA-SOUTHERN 











You can count on smooth production when you use 
Columbia-Southern chemicals, because they’ll be de- 
livered to you on time, in the grades and quantities or- 
dered. You'll find the quality consistently high, too. 
But you get far more than prompt delivery and con- 
sistent quality when you work with Columbia-Southern. 
You can call on Columbia-Southern’s solid experience 
in chlorine, alkalies, and related chemicals to help you 
improve the efficiency of your processing activities. Your 
Columbia-Southern Representative will give you sound, 


columbia] southern 
chemicals 


COLUMBIA-SOUTHERN CHEMICAL CORPORATION 
A Subsidiary of Pittsburgh Plate Glass Company 


profit-building advice on such vital matters as forms and 
grades, transportation economics, storage methods, 
safety precautions, and applications. 

Why not start with a general survey of your current 
purchases? Call in your local Columbia-Southern Rep- 
resentative and let him work with you in evaluating 
every step. You’ll be glad you did. 

Columbia-Southern Chemical Corporation, One Gate- 
way Center, Pittsburgh 22, Pa. Offices in fourteen prin- 
cipal cities. In Canada: Standard Chemical Limited. 


Chlorine * Caustic Soda * Caustic Potash * Soda Ash * Ammonia 
Solvents * Sodium Bicarbonate * Chromium Chemicals 
Barium Chemicals * Sulfur Chemicals * Agricultural Chemicals 
Reinforcing Pigments * Calcium Chloride * Hydrogen Peroxide 
Muriatic Acid * Calcium Hypochlorite « Titanium Tetrachloride 











seal 


CONSOLIDATED SAFETY RELIEF VALVE’S Sealing Bellows 


protects against damage from contaminants, corrosion, or 


viscous fluids 


Consolidated Safety 
Relief Valves are 
available in both 
Balanced Bellows and 


j Standard designs. 
. The Standard type has 
an eductor tube that 
; . f effectively removes 
= = bonnet pressure. 


Balanced Bellows Type Consolidated Safety tained by a resilient “O” Ring Seat Seal re- 
Relief Valves have a durable, two-ply stain- tained in the valve disc. This Seal assures 
less steel Sealing Bellows that isolates and tightness at operating pressures far closer to 
protects working parts from destructive ele- set pressure than with metal-to-metal seats 
ments in the lading fluid. alone, yet does not carry the seat load imposed 
by the spring. The Seal also takes piping 


The bellows is balanced with the seating sur- i , 
strains much better than all-metal seating. 


face. Even with superimposed back pressure 

in the relieving system, valve performance is ‘The Sealing Bellows and “O” Ring Seat Seal 
consistently stable and dependable. rhe bel- are typical of the extra quality built into Con- 
lows does not affect the high capacity of the solidated Safety Relief Valves to assure 
valve, a does it require change in set pres- absolute protection for personnel and plant. 
sure. Even the blowdown adjustments are These fine features plus flat seating and 
limited. single ring construction also eliminate many 
Additionally, Consolidated Safety Relief maintenance problems and costs. Write for 
Valves now offer a no-leak tightness main- Catalog 1900 and Bulletin 1940. 


ie CONSOLIDATED SAFETY RELIEF VALVES 


2 A product of 


< 


MANNING. MAXWELL & MOORE, INC. 


TRADE MARK Valve Division * Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt. Ontario 


MANNING 
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With A Layne Drilled 
Well Layne knows where the 
water-bearing formations are located. 
They have been drilling wells for over 
75 years. This experience comes from 
searching and researching water 
aquifers. Knowing where to drill is 
half of the success—knowing how is 
the other half. In drilling a straight 
well experience counts—and you can 
count on Layne. Layne specializes 
in water well drilling. To get a good 
start for a water supply—you need 
a good well. You get a good, pro- 
ducing well when you specify a Layne 
drilled well. Bulletin No. 100 
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With A Layne Gravel 
Wall Well This technique and 
resulting arrangement of the new 134 
Shutter Screen and gravel (shown 
here) permits the free flow of water 
into the well and affords the follow- 
ing advantages: larger shutter screen 
openings, reduced friction, reduced 
draw down and pumping head— 
thereby reducing pumping costs, in- 
creased specific capacity and more 
effective retention of native sands. 
Cemented wells are installed if in- 
dicated, and result in greater purity 
of supply as well as increased life 
of the well. Bulletin No. 900 





WATER WATER 


With A Layne Vertical 
Turbine Pump Whatever 
the pumping requirement, there’s a 
Layne pump to meet any pumping 
conditions. Layne Vertical Turbine 
Pumps come in a wide range of sizes 
and capacities, delivering 30 to 20,000 
GPM and requiring from 4 to 42 
inch well casings. The complete line 
of Layne Pumps include: Deep Well 
Vertical Turbine (oil or water lub- 
ricated), Short Coupled Vertical Tur- 
bine, Propeller, Mixed Flow, Fire 
Pumps and Volatile Liquids Pumps, 
Regular and “In-Line” Submersible. 
Bulletins No. 200 (oil) 201 (water) 


LAYNE OFFERS COMPLETE WATER SERVICE: Initial surveys ¢ explorations e« recommendations e site selection 


foundation and soil-sampling 





well drilling ¢ 











well casing and screen e 


pump design, manufacture and installation 


construction of water systems e maintenance and service e chemical treatment of water wells e water treatment—all backed 
by Layne Research. Layne services do not replace, but coordinate with the services of consulting, plant and city engineers. 








LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


Sales Representatives in Major Cities 





























~~ NBT your key to modern oil financing 


No financial institution can learn modern day oil financing overnight — it takes 

a bank that has grown up with the oil industry. National Bank of Tulsa 

— the Oil Bank of America — was “born in the oil field.” Our Oil Department men 
have for years been dealing with financing for every phase — every 


division — of the oil industry. This better background in Oil can most likely 
work to your advantage. 


NATIONAL BANK OF TULSA 
tulsa, oklahoma 


NI 
Br 
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BETTER BETTER BETTER BETTER BETTER 
drilling rates in all (lower) barite hole lubrication, bit bearing life _ geological 
types of muds: T-8, requirements when in all types of even in high interpretation and 
lime, gyp, and low substituted for muds, to reduce solids muds. electrical logs; 
pH, with varying oil in muds. pipe sticking. no fluorescence. 
amounts of oil. 


PLAN WITH BIT LUBE to drill 5 ways better... 


MAGCOBAR PLANNED MUD PROGRAMS make 
the above statements facts, not claims. In high 
weight emulsion muds, for example, the Mag- 
cobar engineer properly substitutes Bit Lube® 
for some of the oil to cut drilling costs by reduc- 
ing the amount of barite required. In a typical 
well, the oil content of the mud was allowed to 
drop from 11 to 5 per cent. Bit Lube was added 
to this 17.8 Ib./gal. lime mud with these savings 
in barite: 
Sacks of|Cost of} Cost of |Cost of| Total 


barite | barite |Bit Lube Oil Cost 
per day |per day| per day |per day/per day 


Emulsion 

(2 week average) $409.76; $—O— | $74.03 
Bit Lube and 

Emulsion 

(3 week average) 122.43 


NET DAILY SAVINGS WITH BIT LUBE: $232.73 


Not only does Bit Lube give direct cost savings, Magcobar 
but it also offers escape from costly pipe stick- Complete 
ing, even in extreme directional holes. Bit Lube MR eh 
lowers the friction coefficient of the mud, to give 
over-all higher drilling mud performance. These 
savings can be added to those in the chart. 


: } DRESSER 

The skilled use of good products like Bit Lube INDUSTRIES, INC. 
to cut drilling costs is the heart of Magcobar Nesmerveunberec uate 
Technology. Let the Magcobar engineer plan the 

mud program for your next well and this Tech- 


nology will save for you all along the line. 





SDEGCO Drive-in Ramblers 


RECENT SALES—MUY BUENO 
one customer buys 


ixteen Drive-In Rambler rigs to one customer 
... proof of the ever-increasing acceptance of Ideco 
drilling, servicing and workover equipment as the 
recognized standard of the industry. Ideco Drive-In 
Ramblers were chosen because of their rugged con- 
struction, ease and economy of operation and be- 
cause they’re faster to the job and faster on the job. 





One engine, one torque converter and one transmis- 
sion all do double duty for both roading and rig 
operation. The forward-mounted Ideco Kwik-Lift 
mast travels rigged-up. Hydraulically-raised and 
telescoped, the mast can be ready for work in min- 
utes. Ask a man who owns a Drive-In, then ask your 
Ideco man for full details. “Drive-In” to your next 
location with an Ideco Drive-In Rambler. 


One of the many Ideco Drive-in Ramblers built for 
operation in the United States and abroad. 


P. O. BOX 1331 e@e DALLAS 21, TEXAS 





SHEGO Mad-Master Pumps 


RECENT SALES—MUY BUENO 
* 
six customers buy more 


One of 12 trailer-mounted MM-200 pumps for one customer. 


a mud pumps to six customers in six 
months... proof positive of the superiority of Ideco 
equipment. You, too, can look to Ideco for leader- 
ship in modern high-pressure, heavy-duty mud 
pumps proved and approved around the world. And 
there’s the right pump for your every drilling re- 
quirement in Ideco’s line of 12 all-steel models. 
Duplex pumps are available in 200, 300, 450, 600, 
700, 1000 and 1250 horsepower sizes; triplex pumps 
are available in 440, 600, 880, 1000 and 1250 horse- 


power sizes. 


If you are operating abroad remember that Ideco 
rigs and pumps are available from licensed Euro- 
pean manufacturers — inspected, tested, sold, serv- 
iced and fully guaranteed by Ideco and affiliates. 


Twe MM-300 pumps being assembled for testing prior 
to shipment to Argentina. 


P. O. BOX 1331 e DALLAS 21, TEXAS 





Amount is what counts 


Dear Sir: 

With reference to The Oil and Gas 
Journal, April 25 issue, Clyde La 
Motte’s comments on p. 103 (“Watch- 
ing Washington”), it seems to me that 
the matter of natural-gas off-peak sales 
is analogous to incremental refining 
throughput. 

As long as there is only a small 
amount done, those doing it gain. 
When it becomes widespread, it be- 
comes a market depressant. 

D. Eugene Norris 
Assistant Director, 
Crude Oil Purchase and 
Sales Division 
Sun Oil Co., Philadelphia 





interior’s Bennett 


Dear Sir: 

The story (OGJ, April 25, p. 116, 
“Interior’s Bennett Handles the Tough 
Jobs”) is most generous. 

I feel it is only fair to say that Sec- 
retary Seaton has done and is doing a 
superb job in the leadership he is ren- 
dering to the Department of the In- 
terior in the interests of wise manage- 
ment of our resources. 

His is the endless task of sifting the 
wheat from the chaff and coming up 
with the right answers, which, in turn, 
establishes the record for the depart- 
ment on which we all must stand or 
fall. He has never been reluctant to 
make and issue the “unpleasant” 
decisions. When I issue “unpleasant” 
announcements they are within broad 
policy concepts already laid down by 
the Secretary. 

Elmer F. Bennett, Under Secretary 
Department of the Interior 
Washington, D. C. 


Too optimistic? 


Dear Sir: 

I have read “How Drilling Looks 
After 3 Months” (OGJ, April 4, p. 61) 
with much interest, just as I did your 
original forecast for 1960. I thought 
you were optimistic then, and [I still 
feel that your new look is colored by 
the rosy tint of your glasses. 

During ail last year I preached to 
the drilling contractor that he could 
not reasonably expect any substantial 
increase in the rate of drilling for 
1959, 1960, or even 1961. There is 
nothing in the economic picture of the 
petroleum business in the United 
States which justifies any other opin- 
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AT A 


BS:B  \\ FRAC 
2, 3 or 4-TOWER 
; Short-Cycle Units For 





BS&B DRY FRAC 





.. is PROFITABLE Hyd rocarbon Recove ry 
ee From Gas Streams 

...is COMPLETELY AUTOMATIC 

wero At Moderate Pressures 
...is VERSATILE 






*DRY FRAC is a trade name of 
Black, Sivalls & Bryson, Inc. 


...is FAMILIAR 
... has UNIQUE COOLING 
...can be WATERLESS 















Want More Information? 
Ask Your BS&B Man, 
or Write to... 


BLACK, SIVALLS & BRYSON, ING. 


DEPT. 1-A5A .O. BOX 1714, OKLAHOMA CITY 
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MISSION VALVES 


ij 


ly GLAND PACKING 


MISSION LINERS 











MISSION PISTON RODS BP MISSION LINER PACKING 


From watches to locomotives, mechanical parts work better together when they're designed and built to work together. The 
same is true for mud pump parts. With the Mission Guarantee you know that individually each part—tiners, pistons, rods, valves 
and seats, packing, and springs—will outperform any others. But, when you put them together, allow them to do their best, 
the savings you get are even greater. And the other side of savings is your profit. 

‘When. you put Mission pump parts to work you know you're using the best, that’s guaranteed; but you also are helping 
yourself the most, cutting your own costs. Start now to stop the waste of shopping around and standardize on Mission all the way. 


MISSION MANUFACTURING CO., P. 0. Box 4209, Houston, Texas jress “MISSCO” + export office: 30 Rockefeller Piaza, 
New York « in the United Kingdom: MISSION MANUFACTURING CO., LTD., 1 Hanover Square, London W. 1 England « cable address “MISSOMAN” 


66308 





ion. if one desires to be realistic and 
conservative. 

Many of the forecasts were based 
on the estimates of increased consump- 
tion year by year, without taking into 
consideration the continuing pressure 
of imports against our domestic re- 
quirements, nor the lack of substantial 
discoveries in this country, nor the in- 
creasing tendency to wider well spac- 
ng coupled with the reluctance on the 
part of major companies to develop 
their discoveries at too rapid a rate. 

My guess is that we will drill no 
more wells this year than we did in 
1959, and if I were a gambler I would 
bet that we will not drill as many. 
Nevertheless, being in the drilling 
business, I hope that your forecast will 
be justified by the statistics, come the 

ear end. 

J. Ze ppa 

President 

Delta Drilling Co. 
ITvler, Tex. 
In preparing the drill- 
ing report, the Journal talked to many 
companies about their drilling plans. 
The article reflects the composite opin- 
ion of those we contacte d. We're keep- 


ing our finge rs crossed too.) 


(Editor's note 


They’re available 


Dear Sur 

I have found your Cost-imating 
booklet to be very useful, and I feel 
that Dr. Nelson should be compli- 
mented on the scope and presentation 
of his facts. 

I should be glad to know if you have 
now published a more recent edition 
of this, and if so, what is the price. 

Philip B. Hindell 
Beirut, Lebanon 

(Editor's note: Reprints of “Com- 
plete Cost-imatine” (construction costs, 
price $2.50) 1948-1957 and the later 
“Process Cost-imating” (first 
half of a planned series on process 
costs, price $7.50) are available. Write 
Reader Service, Box 1260, Tulsa). 


series 


Colorful presentation 


Dear Sir: 

The presentation of my paper in 
the April 25 issue of The Oil and Gas 
Journal (“It’s up to Geologists to 
Make Palynology Working Tool,” 
p. 136) was very well done. I would 
like to compliment you on the fine 
job that you did on it—including the 
“colorful” presentation 3 

John F. Grayson 
Senior Research Palynologist 


CALENDAR 
OF EVENTS 


MAY 


16-17 


18-20 


International Society of Professional 
Well Log Analysts, first annual meet- 
ing, Tulsa Hotel, Tulsa. 


American Petroleum Institute, Divi- 
sion of Marketing, midyear meeting, 
Statler-Hilton Hotel, Cleveland. 
Pennsylvania State University, short 
course in reservoir engineering, Uni- 
versity Park, Pa. Term ends June 10. 
National Association of Purchasing 
Agents, annual convention, Biltmore 
Hotel, Los Angeles. 

Air Pollution Control Association, 


annual meeting, Netherland - Hilton 
Hotel, Cincinnati. 

American Gas Association, produc- 
tion meeting, Roosevelt Hotel, New 
York City. 

American Society of Mechanical 
Engineers, oil and gas power con- 
ference and exhibit, Muehlebach 
Hotel, Kansas City. 

Western Petroleum Refiners Associ- 
ation, computer conference, Ben 
Milam Hotel, Houston. 

American Right of Way Association, 
annual seminar, Shoreham Hotel, 
Washington. 

Pacific Coast Gas Association, acci- 
dent prevention and transmission con- 
ference, Hotel Utah, Salt Lake City. 
American Association of Petroleum 
Geologists, western Canada regional 





Always at your Supply Store 


NORRIS 


SWAGED 
NIPPLES 


Safety ... 


craftsmanship ... durability . . 


and 
BULL 
PLUGS 


. precision ... yes, 


these elements are important in Swaged Nipples and Bull Plugs. 
And, these are the elements found in all W. C. Norris fittings — 
elements proven by the experience of our customers. 





W. C. NORRIS, MANUFACTURER 


DIVISION OF DOVER CORPORATION 
P. O. BOX 1739 * TULSA, OKLAHOMA 


BRANCHES: Great Bend, Kansas; Corpus Christi, Hous- 
ton, Kilgore, Odessa, Wichita Falls, Texas; Oklehome 
City, Oklahoma; Salem, illinois; Casper, Wyoming; 
Farmington, New Mexico; Edmonton, Alberta, Canade. 


Socony Mobil Oil Co. 
Dallas 


Letters to They Say should be ad- 
dressed to The Editor, The Oil and 
Gas Journal, Box 1260, Tulsa, Okla. 


Distributor 
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Built to Handie 
Big Tank ~ Obs! 


BARCO e — FOR TANK 
BALL JOINTS ant = CONNECTIONS 


BARCO BALL JOINTS 


90° PIPE BENDS mit K 
0 i FLEXIBLE! 


Yl This schematic diagram 
yj indicates the type of piping 


layout used to allow for up to 6 inches of 
tank settling or 6 inches of tank movement 
in any direction, and also for expansion or 
contraction of the long run of pipe leading 
to the tank. Similar piping is used for both 
12” lines. 








EMTS a 


Barco Ball Joints—Fire Safe! 


provide complete protection against 
FIRE, PIPE EXPANSION, TANK SETTLING 


Major oil companies throughout the country now approve the 

use of Barco’s new large size Flexible Ball Joints on tank connections 

for the following reasons: 

1. Fire-safe. The joints have passed rigid fire and water spray tests. 

2. Superior for handling pipe expansion—no combustible packing, no thin wall sections, 
no “end thrust” from pressure, no heavy pipe anchoring required. 

. Complete protection—relieve strain and twisting forces on valve flanges or tank wall. 
Compact! Ideal for use inside narrow space between fire wal! and tank. Easy to design 
piping for any amount of flexibility desired. 

Also useful for insulating piping against electrolysis. 
Long service life without maintenance. No lubrication. Sizes to 16"; flanged or 
welding ends. ° 
For engineering recommendations, see your nearest Barco represen- 
tative or write. ASK FOR CATALOG 215B and BULLETIN 31-A. 


me, BARCO MANUFACTURING CO. 
539G Hough Street ° Barrington, Illinois 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints 
In Canada: The Holden Co., Ltd., Montreal ‘ 
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meeting, Banff Springs Hotel, Banff, 
Alta. 

Natural Gas and Petroleum Associa- 
tion of Canada, meeting, Niagara 
Falls, Ont. 


Texas College of Arts and Indus- 
tries, fifteenth annual short course 
on gas technology, sponsored by 
Southern Gas Association, Kings- 
ville, Tex. 

West Virginia University, fifth an- 
nual Appalachian underground cor- 
rosion short course, Morgantown, 
W. Va. 

Pennsylvania Grade Crude Oil As- 
sociation, annual meeting, Pennhills 
Club, Bradford, Pa. 

Kentucky Oil and Gas Association, 
annual meeting, Phoenix Hotel, Lex- 
ington. 

American Society of Mechanical En- 
gineers, summer annual meeting, Dal- 
las. 

Society of Automotive Engineers, 
summer meeting, Edgewater Beach 
Hotel, Chicago. 

Manufacturing Chemists’ Association, 
annual meeting, The Greenbrier, 
White Sulphur Springs, W. Va. 
American Association of Cost Engi- 
neers, annual meeting, Rice Hotel, 
Houston. ' 
Chemical Institute of Canada, an- 
nual conference and exhibition, Cha- 
teau Laurier, Ottawa. 

Interstate Oil Compact Commission, 
midyear meeting, Statler Hilton Ho- 
tel, Detroit. 

Western Petroleum Refiners Associ- 
ation, Mid-Continent regional tech- 
nical-industrial relations meeting, 
Hotel Lassen, Wichita. 

American Institute of Chemical En- 
gineers, Instituto Mexicano de Inge- 
nieros Quimicos, joint meeting, Hotel 
Del Prado, Mexico City. 

Canadian Gas Association, annual 
meeting, Manoir Richelieu, Murray 
Bay, Quebec. 

American Association of Petroleum 
Landmen, national convention, Am- 
bassador Hotel, Los Angeles. 
Petroleum Equipment Suppliers As- 
sociation, annual meeting, Banff 
Springs Hotel, Banff, Alta. 

First International Congress for Au- 
tomatic Control, Moscow, U.S.S.R. 
North American Gasoline Tax Con- 
ference, annual meeting, southern re- 
gion, Eden Roc Hotel, Miami Beach. 
American Society for Testing Mate- 
rials, annual meeting and exhibit, 
Chalfonte-Haddon Hall, Atlantic 
City, N. J. 

Michigan Gas Association, Mackinac 
Island, Mich. 


Massachusetts Institute of Technol- 
ogy, dynamics and control of chemi- 
cal engineering processes program, 
Cambridge, Mass. 

American Petroleum Institute, Divi- 
sion of Production, Eastern district 
meeting, The Greenbrier, White Sul- 
phur Springs, W. Va. 


AUGUST 


Wyoming Geological Association, 
field trip to Snyder basin and Wind 
River Mountains, Casper. 

National Congress of Petroleum Re- 
tailers, Inc., annual session, Sham- 
rock-Hilton Hotel, Houston. 
American Society of Mechanical En- 
gineers, American Institute of Chem- 
ical Engineers, heat transfer confer- 
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SPHERICAL TABLETED | GRANULAR EXTRUDED 


HARSHAW 
can make 
the catalyst 





POWDERED 


HARSHAW CATALYTIC CHEMICALS 
has the facilities for producing carload quantities of SUPPLIED BY HARSHAW 


PREFORMED CATALYSTS Aluminum Nitrate Cobalt Nitrate 

to & epociel grosees coquaats Copper Nitrate Manganese Nitrate Solution 
Hydroforming Dehydration Metallic Soaps (Cobalt, Manganese) 

Cyclization Desulphurization Nickel Carbonate Nickel Formate Nickel Nitrate 

Oxidation Alkylation Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Dehydrogenation Isomerization 
Hydrogenation Our experienced technical staff will assist you in develop- 


ing the best and most economical catalyst. If you have 
Write for FREE Booklet, “HARSHAW CATALYSTS” a catalytic process in the development or production stage, 
a discussion with us may prove beneficial. 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 
Chicago + Cincinnati + Cleveland + Detroit * Hastings-On-Hud 
Houston + Los Angeles + Philadelphia « Pittsburgh 
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LS of selection 


Not so many years ago, well cementing decisions amounted to a simple yes — or 
no... you would — or wouldn't invest in the possible protection offered by the 
cements of that day and time. 


Today, modern operators all over the world have come to trust the proven depend- 
ability of oil well cementing as “built-in” protection in completing their ever-deep- 
ening wells ... but the simple “yes or no” answers of yesterday have broadened 
into a complex array of decisions involving cementing methods, basic materials, 
retarders, accelerators, slurry densities ...all necessary to select the very best 
combination to meet the requirements of a specific well. A few examples of the vast 
selection of Halliburton special cements and additives are described on these pages. 
Providing full information on — and experienced guidance in the use of the latest 
available cements and additives is an important part of your local Halliburton 
Representative’s job. Assuring that there is never an end in sight in the constant 
improvement of available cementing materials and techniques is the task of the 
entire Halliburton team. 


Continue to look to Halliburton for leadership . . . in this, as in all oil field services. 
Symbols reproduced above are Standard A.I.M.E. Letter Symbols for Petro- 


leum Reservoir Engineering. 


Diesel Oil Cement 


DESIGNED TO “SEARCH OUT” AND SHUT OFF UNWANTED WATER INFLOW! 





DOC is among the most modern cements designed for shutting off water in 
producing oil and gas pay zones. It remains in a fluid state indefinitely . . . unti! 
contacted by water .. . then thickens quickly at the contact area only. The remain- 
ing slurry can be easily reversed out. Danger of presetting in tubing is all but 
eliminated. 
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alvanced 
additives 


HALLIBURTON OFFERS MORE 






New SUPER Retarder 


NEW SUPER RETARDER, HR-12 has already been used successfully below 19,500 
feet and at bottom hole temperatures exceeding 350° F. This new retarder seems 
to be the answer to cementing the deep wells of today ... and the deeper wells of 
tomorrow. This latest advancement from Halliburton Research is proving itself 
to be a real money-saver. With improved efficiency in its ability to retard cement 
setting time, far less HR-12 is required in cementing at usual depths than with 
other retarders ... and its amazing success in withstanding extreme well tempera- 
tures and pressures is extending the depths at which wells can be successfully 
cemented. HR-12 may be used with common or retarded cement, Pozmix Cement 
or Pozmix 140. 





























diacel 
1D) 


Light Weight Additive 





REDUCE SLURRY DENSITY WITH DIACEL D!Diacel D is designed to increase 
slurry yield while reducing its density. It is a special grade of diatomaceous earth 
which can be used with common cement in concentrations up to 40% to produce 
a slurry density as low as 11.0 pounds per gallon. 


Cement Accelerator 


CUT “WAITING ON CEMENT” TIME WITH HA-5!More rapid setting and higher 
early compressive strengths are achieved by the use of this product. HA-5 is an 
improved cement accelerator for use in Pozmix Cement, portland or Hi-Early 
Cement in shallow wells or on surface pipe to reduce the “waiting on cement” 
time. At normal temperatures, this time can be reduced to approximately 4 to 8 
hours, depending on the cementing composition and strength desired at the time 
of drilling out. 








GET THE FULL STORY ON HALLIBURTON’S COMPLETE LINE OF 
SPECIAL CEMENTS AND ADVANCED ADDITIVES. CONTACT YOUR 
LOCAL HALLIBURTON REPRESENTATIVE ...TODAY! 


275 Service Centers...Just Minutes Away From Your Well 


HALLIBURTON cementTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY=-DUNCAN, OKLAHOMA 
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; Msoluie 
f wa » Line Shuto” 


BY ONE MAN - 
IN ONE MINUTE! 








a) Dang all 


HAMER Us Sitof 


LINE BLIND VALVES 


Hamer Line Blinds are unsurpassed for 
HAMER PLUG VALVES positive action, easy operation, long-life 
service and lasting safety. One man can open 
Will not stick or or blind a line in less than one minute, and 
dine. Petfect foe there is nothing like a solid plate for a 
nonhsp bald Guide. PERMANENT LEAKPROOF SHUT-OFF. Bar 
Simple plug or handwheel operation eliminates wedges, 
adjustment nut hammers, wrenches needed for spreading 
eliminates sticking conventional flanges. Removes fire hazard 
of sparking and stops damage to equipment. 


Write for FREE catalog 


VALVES 


WELL EQUIPMENT MFG. CORP. 


Division of CHIKSAN COMPANY a subsidi 
FOOD MACHINERY AND CHEMICAL CORPORATION 








15-26 


22-26 


29-31 


30- 


ence and exhibit, Statler Hilton 
Hotel, Buffalo, N. Y. 

Sacramento State College, summer 
institute on nondestructive testing, 
Sacramento, Calif. 

Gordon Research Conference, cata- 
lysis, Colby Junior College, New 
London, N. H. 

Appalachian Gas Measurement Short 
Course, University of West Virginia, 
Morgantown, W. Va. 

American Association for the Ad- 


Sept. 2 vancement of Science, Alaska Divi- 


sion, eleventh Alaskan science con- 
ference, Anchorage. 


SEPTEMBER 


6-7 


7-9 


Chemical Institute of Canada, or- 
ganic chemistry division conference, 
Edmonton. 

American Society of Mechanical En- 
gineers, joint automatic control con- 
ference, Massachusetts Institute of 
Technology, Cambridge, Mass. 
National Research Council, Chemi- 
cal Institute of Canada, tenth Cana- 
dian high polymer forum, Alpine 
Inn, Montreal. 

Mid-Continent Oil and Gas Associa 
tion, Louisiana- Arkansas division, 
annual meeting, Roosevelt Hotel, 
New Orleans. 

Chemical Institute of Canada, west- 
ern regional conference, Regina. 
Intermountain Association of Petro 
leum Geologists and Eastern Nevada 
Geological Society, field trip, eco 


. nomic geology of east-central Ne- 


vada. 

American Chemical Society, national 
meeting, New York City. 

Western Petroleum Refiners Associ- 
ation, Rocky Mountain regional tech- 
nical-industrial relations meeting, 
Henning Hotel, Casper, Wyo. 
National Petroleum Association, an 
nual meeting, Traymore Hotel, At 
lantic City, N. J. 

Natural! Gasoline Association of 
America, Rocky Mountain regional 
meeting, Palliser Hotel, Calgary. 
American Society of Mechanical En 
gineers, petroleum mechanical engi- 
neering conference, Jung Hotel, New 
Orleans. 

Texas Mid-Continent Oil and Gas 
Association, annual meeting, Hilton 
Hotel, San Antonio, Tex. 

Pacific Coast Gas Association, an 
nual meeting, Westward Ho Hotel, 
Phoenix. 

Oklahoma Utilities Association, gas 
division meeting, Biltmore Hotel, 
Oklahoma City. 

American Association of Oilwell 
Drilling Contractors, annual meeting, 
Roosevelt Hotel, New Orleans. 
American Institute of Chemical En 
gineers, meeting, Mayo Hotel, Tulsa 
American Institute of Electrical En 
gineers, petroleum industry commit 
tee, electrical conference of the pe 
troleum industry, Hotel Skirvin 
Oklahoma City. 

Instrument Society of America, in 
strument-automation conference and 
exhibit, and fifteenth annual meeting, 
Coliseum, New York. 

Mid-Continent Oil and Gas Associ 
ation, Mississippi-Alabama_ division 
meeting, Grand Hotel, Point Clear, 
Ala. 


OCTOBER 


2-5 
Jet 


Society of Petroleum Engineers of 
AIME, annual fall meeting, Denver 
Independent Natural Gas Associa 
tion of America, annual meeting, 
Fontainebleau Hotel, Miami Beach. 
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Mild steel sleeve with 
Colmonoy No. 6 
overlay after 

13 months. 


Sand Protected aN 
SUB-SURFACE ROD PUMPS 


Stainless steel (316) 
sleeve after 105 days. 


Colmonoy Hard-Surfaced me 
e Inverted Repay “at - ae 
Mild Steel Pump Sleeve wing cae pumps, equipped with oe 


flush valve 


Lasts Longer Than » OF I scincial old 


e stroke 
t | St i Si ® Plunger bottom sealed to prevent slippage 
S$ ain ess ee eeve © Fits any API seating device; 
use adapter for other types 
Full working stroke assured 


Here’s dramatic evidence of how Colmonoy hard- 
surfacing alloys can lower maintenance costs. ; | COMBINATION 


Both pump sleeves (above) served in a Desalta : ROD GUIDE and 


charge pump, moving crude oil. The one at the 


right, made of 316 stainless steel, was photo- 
P PARAFFIN SCRAPER 








graphed after 105 days in service (involving eight acs ‘a a ae 
acking chs > 4 : ] xclusive ompson device, sta r 

pac king changes). The other one, made of mild with matey epunataels 

steel with a sprayed overlay of Colmonoy No. 6 

alloy, served over three times as long (with just 

one repacking), yet suffered much less wear. 


® Reduces rod & pump wear 





® Insures proper alignment 


. x s é © Removes paraffin ahead of pump 
Colmonoy No. 6 is a wear-resistant nickel-base 
alloy incorporating chromium borides and car- Fig. 201A 
bides. The powdered alloy is sprayed on with the SERVICE STORES for your convenience! Stores have 
Colmonoy Spraywelder, as shown. The smooth service men as well as salesmen to serve you. . . 
sprayed overlay is then fused to the base metal Prompt pick-up and delivery! 
with an oxv-acetvlene flame to form a solid SERVICE STORES Natchez, Miss.-Ph. 4795 
ae ° Drumright, Okla.-Ph. 462 Oil City, Miss.-Ph. 4615 
non-porous, wear-resistant overlay. Edmond, Okla.-Ph. 126 Reed City, Mich.- 
Eureka, Kansas-Ph, 1479 Ph. Tenn 2-2461 
Healdton, Okla.-Ph. 668 Seminole, Okla.-Ph. 610 
Heidelberg, Miss.-Ph. 3871 Shidler, Okla.-Ml 3-2011 
Kilgore, Tex.-Ph. 3614 Stephens, Ark.-ST 6-5487 
Vivian, La.-Ph. 3680 


© Allows pump to pull freely 


SUPPLY STORES 

Kemp Oil Well Supply, Gainsville, Texas 

John & Paul Pump & Supply, Glodewater, Texas 
Jack Yates Pipe & Supply Co., Gladewater, Texas 
Midway Pipe & Supply Co., Greggton, Texas 

W-B Pump & Supply Co., Pampa, Texas 


WRITE RIGHT NOW ‘B-H Pump Service, Selman City, Texas 


For the Colmonoy Happy Co., Salem, Illinois 


Spraywelder Catalog 
and Hard-Facing 
Manual No. 79 





HARD-SURFACING AND BRAZING ALLOYS 


WALL COLMONOY 


19345 John R Street ¢ Detroit 3, Michigan 


BIRMINGHAM - BUFFALO - CHICAGO - HOUSTON - LOS ANGELES 
MORRISVILLE, PA. - NEW YORK - PITTSBURGH - MONTREAL - GREAT BRITAIN 
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Most 


Some oil men thi 


means nothing more ¢ butting holes in a pipe. 


But Welex Completion Services offer more 
than holes in the pipe. That’s why selection of 
Welex to complete your well is so important. 


Welex’s well-rounded Completion Services go 
far beyond “just putting holes in pipe.” To you, 
this may mean the difference between winning 
and losing a million dollar gamble a mile or two 
or more underground. 


Why is Welex the best choice? There are many 
reasons. For example: 


W hat if the well presents spec ial completion 
problems—problems such as high tem peratures 
or high pressures? Welex has a large staff of 
specially trained engineers, ready to tackle each 
individual well and map out the most effective 
completion program. 


What about cost? If you want nothing more 
than holes in your pipe, you may find someone 
cheaper. But why risk a million dollar invest- 
ment by choosing a company a few dollars cheaper 
in price but thousands of dollars short in experi- 
ence and know-how. 


What about new services? Through the years 
Welex has always led the field in offering new, 
proven Completion Services. As originator of jet 
perforating, Welex has more experience and 
technical know-how in this field than any other 
company. Welex’s research engineers already are 


working on new developments that will become 
standards of the industry in the future, just as 
many of their past developments are now, stand- 
ards. 


What about different types x wells? Here's 
another important question—and answer which 
again makes Welex the best choice. Welex is the 
only wireline service company offering a complete 
selection of Completion Services for every well 
condition, whether cased hole, through tubing, 
tubingless or open hole. 


And speaking of hole conditions, Welex has 
the most complete selection of perforating guns 
for every type of hole. Let Welex’s experienced 
engineers solve your completion problems. 


Experience? 


There’s no substitute for experience. 


In well completions, the company with the 
most experience is the logical choice. 


When you select Welex, originator of jet 
perforating, you're getting the company that 
engineered and developed most of today’s 
modern Completion Services. Welex has the 
know-how, gained from research and field 
experience, to solve any completion problem. 


And for optimum size hole perforations 
and deepest penetration, proven jet charges 
from Welex research facilities out-perform 
all others—both in laboratory tests and in 
your well. 


General Offices: 1400 East Berry, Fort Worth, Texas 
In Canada: Welex of Canada, Ltd. 
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50 years ago ‘ 
May 20, 1910 
Petroleum Publishing Co. (The Oil and 


Gas Journal) moves publication 
quarters of newly acquired Oil Investors 
Journal from Beaumont, Tex., to Tulsa. 
A. V. Bourque will maintain office in 
Houston as Gulf Coast news repre- 
sentative. 


Rapid buildup of large flush produc- 
tion in new Caddo deep field in north- 
western Louisiana threatens markets of 
eastern producers of high-grade oil. Direct 
competition feared because of compara- 
ble high quality of Caddo crude, unlike 
most other Mid-Continent and 
western crude used primarily for fuel 
rather than lube stock. Trees Oil Co.’s 
No. 9 Stiles joins mounting list of Caddo 
gushers with flow of more than 10,300 
bbl. daily from 2,310 ft. 


25 years ago 
May .16, 1935 


First wind-driven generator units de- 
veloped for cathodic protection of pipe- 
lines not accessible to power lines prove 
successful in initial installations on the 
Texas Pipe Line Co.’s Dayton-Port 
Arthur line on the Texas Gulf Coast. 


New Texas law tightens reins on con- 
trol of “hot-oil” production by pre 
for confiscation of oil or gas 
in violation of laws of the state or valid 
rules or regulations of state authorities. 
New conservation act will cut natural- 
gasoline production in Texas Panhandle 
400,000 gal. daily, or 50% of present out- 
put. 


Ohio Oil Co. and The California Co. 
open new high-grade oil field on the 
huge and prominent Medicine Bow struc- 
ture in Carbon County, Wyoming. Their 
1 Kyle discovery well flowed 795 bbl. in 
6-hour test of Sundance pay at § . 
5,391 ft. 


10 years ago 
May 18, 1950 


“Mother Hubbard” antitrust suit filed 
by United States Department of Justice 
charges seven major California oil com- 
panies with collusion in price fixing and 
suppression of independents. Conserva- 
tion Committee of California oil 
ducers also named along with Standard 
Oil Co. of California, The Texas Co., 
Shell Oil Co., Tide Water Associated 
Oil Ce., Richfield Oil Corp., General 
Petroleum Corp., and Union Oil Co. 


First third-grade gasoline to be mar- 
keted since before World War II goes on 
sale at several points in the East and 


South, Esso Standard Oil Co. (Jersey 
subsidiary) makes new low-grade gaso- — 


line available on request on cxpecunnal: 





basis to boost sales. 


s 


Alky-Gas Smog 


OLD SOLDIERS may fade away, 
but old political gimmicks don’t. They 
keep cropping up in a new dress every 
few years. 

Case in point is alky-gas. Now it’s 
being touted as the cure for smog. 

Idea is that if automobiles burned 
alcohol instead of gasoline, the at- 
mosphere in Los Angeles would be a 
lot safer for the citizens and the at- 
mosphere in the corn belt would be a 
lot safer for the politicians. 

You see, the alcohol would be made 
out of surplus corn. And a politician 
doesn’t have to be very good at 
mathematics to figure out that dis- 
placing umpteen millions of gallons of 
gasoline with alcohol made from corn 
would not only wipe out the corn 
surplus but start Iowa farmers on a 
merry cycle of buying more land to 
raise more corn to fuel more cars to 
buy more land to raise more corn. 

Whether or not this would really 
eliminate smog we don’t know. That 
angle is a new one on us. But the 
alky-gas route to farm relief has been 
kicking around Congress for at least 
30 years. And it has always been 
enshrouded in plenty of political smog. 

Now the U. S. Department of Agri- 
culture is flirting with the idea again, 
and some farm-belt politicians are 
getting all excited about it. 

It is undeniably true that a gasoline 
engine can be made to run on alcohol, 
or at least on a mixture of alcohol 
and gasoline. In fact, a little alcohol 
in the gasoline improves engine per- 
formance under. certain conditions. 

It is also true that several foreign 
countries have used alky-gas fuel for 
many years. 

And unquestionably the addition of 
5 or 10% of alcohol to all the gas- 
oline consumed in the United States 
would soon empty the Government's 
scandalously bulging grain-storage 
warehouses. 

But then we run into the political 
smog that makes it so difficult for the 
farm-belt dreamers to see any farther. 

Alcohol greedily absorbs water 
from the air, and on a damp day a 
tankful of even a 10% mixture might 
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become so waterlogged as to give 
trouble. 

Those foreign countries that used 
alky-gas not only had surpluses of 
agricultural products that could be 
turned into alcohol, but they had no 
oil of their own and lacked the foreign 
exchange to import much. Gasoline 
use was discouraged, and its price 
was so high that the additional cost of 
supplementing the supply with alcohol 
didn’t hurt too much. 

Alcohol can be made from petro- 
leum a lot cheaper than it can be 
made from grain or even from waste 
blackstrap molasses. But even so, pe- 
troleum alcohol costs a lot more than 
gasoline and isn’t as good an all- 
around fuel. If this weren't so the oil 
industry would have been promoting 
alky-gas for lo these many years. 

So the only way to get motorists to 
use higher-priced and less-satisfactory 
alky-gas is for the Government to 
force them to use it by drastic regu- 
lation. 

Skipping for the moment the little 
matter of the constitutionality of such 
a law, the Government could require 
that all motor fuel contain whatever 
percentage of grain alcohol the farm 
bloc considers desirable. It could 
exempt the alcohol from the gasoline 
tax, of course, but this wouldn’t be 
enough to keep the cost down even 
close to its present level. So either 
motorists would have to pay a lot 
more, or the Government would have 
to subsidize the alcohol plants. 

Whether the total cost would be 
any less than the present types of farm 
relief is highly debatable. 

To be truthful, the Department of 
Agriculture isn’t real hot on alky-gas. 
It is trying to interest the chemical 
industry in finding some use for the 
grain-alcohol plants built during the 
war to aid the synthetic-rubber pro- 
gram. The plants have been idle ever 
since because chemicals from petro- 
leum are so much cheaper than those 
made from grain. 

But the mere suggestion is enough 
to send the farm politicians on an- 
other alky gas crusade. We probably 
will see a lot of their smog right up 
to election day. 

—Henry D. Ralph. 
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PETROLEUM CORPORATION 


TULSA, OKLAHOMA 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 
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a cut in crude prices 
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Tue MAIN THING WRONG with the oil business is the 
demoralization of the products market. And in affixing the blame for this, 
suspicion is centering on a handful of integrated companies. 

These are companies with crude production substantially equal to their 
refining capacity. It appears to be the policy of a few of these to refine at 
near capacity and sell products at prices that show no profits for their 
manufacturing and marketing departments. 

Their reasoning seems to be ‘that their production costs are sufficiently 
below the posted price of crude to give a margin of profit that offsets other 
losses. In other words, their producing departments are subsidizing mar- 
keting losses and financing price wars. 


THIS IS A DANGEROUS and short-sighted policy. Whether 
it is deliberate (as some industry gossip has it) or simply blundering mis- 
management, it could lead to disaster for the companies practicing it as 
well as for the rest of the industry. 

This sort of price competition in the products market puts an intoler- 
able squeeze on all companies that try to show a profit in their refining and 
marketing departments and particularly on refiners that must buy a sub- 
stantial portion of their crude from other producers. 

Such refiners are not going to take this beating indefinitely. Sooner or 
later they are going to retaliate by cutting the price they will pay for crude. 
And their price cuts will not be small or localized. 

A big slash in crude prices would put the shoe on the other foot. Then 
refiners that are big purchasers of crude would have the advantage, and 
those that produce their own—and all independent producers—would be 
on the losing end. 


A GENERAL CRUDE-PRICE CUT would be a serious 
blow to most all producers, both independent and integrated. And it would 
have other far-reaching ramifications. 

Producers would demand immediate drastic reductions in all import 
quotas, and their efforts probably would be successful. 

Independent marketers would renew their sporadic demands for dis- 
integration of the industry, or at least for public inspection of accounts to 
prevent one division of an integrated company from subsidizing another. 

It is hard to believe and harder to prove that certain suspect companies 
are in fact engaged in a purposeful policy of demoralizing the market by 
deliberately incurring losses in refining and marketing. 

But it is a fact that—whatever the causes and motivations—excessive 
refinery runs, the big volume of distress products on the market, and the 
paucity of profits in refining and marketing generally are combining to dis- 
rupt the industry and threaten an early and deep cut in crude prices. 
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INTERIOR officials heard independent producers 


> » » Domestic News 


arguments for further import restrictions. 


Producers Make Pitch for Imports Cut 


® Neither IPAA nor other producer groups appearing in Washington specify 


just how much imports should be cut—but they agree additional restrictions 


are necessary to firm up crude prices and increase drilling activity. 


DOMESTIC producers made two 
separate, but related moves last week 
to spur the Government to 
consider a further reduction in crude- 
oil imports 

A letter was sent to President Eis- 
enhower by the Independent Petro- 
leum Association of America calling 
for a review and reevaluation of the 
level of imports unde! the mandatory 


federal 


oil import program 

A delegation of spokesmen for 
other producer groups met with In- 
terior and other administration offi- 
cials to urge that the flow of imports 
be reduced to help» assure a stronger 
domestic producing industry. 

There was no apparent conflict be- 
tween the two moves 

In both the IPAA letter to the 
White House and the oral presenta- 
tion by the other group at Interior, 
the key points. presented were these: 

..- There has been a marked 
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downturn in producer activity this 
year, reversing the uptrend that ap- 
peared last year after the mandatory 
program went into effect. 

.--Crude-oil prices have deteri- 
orated, and appear in danger of fur- 
ther declines. 

IPAA summed it up this way: 
There is much evidence that the do- 
mestic industry is not “healthy and 
vigorous.” 

In the presentation at Interior, 
spokesman after spokesman cited fig- 
ures showing the decline in rig ac- 
tivity, geophysical and core-drilling 
crew activity, the weak crude price 
structures, and other indications of 
depressed operations. 

Neither group recommended the 
specific size of a needed cut in im- 
ports. Rather, they were urging that 
government officials in charge of the 
program give the over-all picture a 
close study. 


Both groups also made it clear that 
they realize that imports may very 
well be only a part of the industry's 
problems. They said they were mak- 
ing an effort to locate and correct 
other factors but that, meanwhile, 
they felt the Government should 
examine the mandatory program to 
see if adjustments weren’t needed 
which would help end the downturn. 

The IPAA presentation centered 
primarily on the following points: 

.-- Domestic crude production this 
year, although almost the same as in 
1959, is expected to average almost 
100,000 bbls. daily less than in 1956. 

---Crude prices have shown a 
steady decline since 1957 and during 
the past 15 months more than 1.1 
million barrels daily of domestic pro- 
duction have been reduced in price, 
with cuts ranging from 3 cents to 25 
cents a barrel. 

.+-Geophysical and core drilling 


91 








crew activity has shown a continuous 
decline for the past 6 years. More- 
over, the number of these crews active 
in the first quarter of this year is 
down 13% from the same period 
of 1959. 

.--Well completions through April 
29 this year declined 14% from the 
same period of last year. If this trend 
continues, IPAA pointed out, com- 
pletions in 1960 would total only 
about 44,000 wells—less than any 
year since 1950. 

...Retary-rig activity is down 15% 
from last year’s rate during the same 

_period. If continued, this could re- 
sult in the lowest number of rigs 
active in any year since 1946. 

..+ Employment is dropping in the 
oil industry, thereby providing another 
key indicator that exploration and 
development activity is declining. 

IPAA urged that particular atten- 
tion be given to the possibility of in- 
cluding Canadian imports in the total 
over all permissible import level. 


In the presentation at Interior, John 
Hurd, president of the Texas Inde- 
pendent Producers and Royalty Own- 
ers Association, used charts to show 
that the loss of U. S. oil market by 
Texas producers since 1954 has been 
paralleled by a gain of U. S. markets 
by imported crude. (See related story 

, moe. 

Hurd noted that while the amount 
of oil supplied by Texas reached a 
peak of 3.04 million barrels daily in 
1956,. that total had dropped to 2.73 
million barrels daily in the first quar- 
ter. Meanwhile, imports, which were 
1.05 million barrels daily in 1954 and 
1.44 million barrels daily in 1956, had 
risen to 1.89 million in 1960. 

He was challenged mildly on this 
point by Interior Under Secretary 
Elmer Bennett, who pointed out that 
the TIPRO figures had included Cali- 
fornia, Bennett questioned whether 
it was realistic to include the Califor- 
nia figures since there was little sup- 
ply of Texas crude to California. 


Prices . . . Jack Campbell of New 
Mexico, secretary of a nation-wide 
liaison committee of independent oil 
associations, put considerable em- 
phasis on the need for price stability 
if the domestic industry is to remain 
healthy. 

Bennett indicated at the meeting’s 
end that he would: discuss further 
with the Office of Civil and Defense 
Mobilization the possible need for 
government study of low prices. 

Bennett noted that when the man- 
datory program was set up, President 
Eisenhower specifically called for con- 
stant attention to prices. This was 
generally considered as a warning 
against price hikes as a result of 
import controls. However, Bennett 
appeared interested in the theory that 
the Government has an equal re- 
sponsibility to guard against too low 
prices which might endanger the do- 
mestic industry. 

All in all, 16 producer groups from 
13 states were represented. 


Interior Wants to Revise Import Quotas 


® Changes proposed would cut District 1-4 quotas slightly and increase those 
for West Coast. Refiners using Canadian crude would be protected. 


INTERIOR Department last week 
proposed some adjustments in the 
sliding-scale percentages used to deter- 
mine individual import quotas. 

The general effect, if the rule is 
adopted, will be to decrease slightly 
crude imports into Districts 1-4 while 
increasing imports into District 5. The 
new rules would also affect the in- 
clusion of imported Canadian crude in 
determining an individual import al- 
lowable. They would go into effect 
July 1. 

By using the sliding scale, a com- 
pany can determine what its import 
quota will be for the next 6-month 
period because the quotas are tied to 
a percentage of refinery runs. Re- 
fineries with a small throughput of 
crude get a higher percentage, while 
larger refineries are assigned a lower 
percentage figure. 

There is one other point to remem- 
ber in applying the sliding scale in 
Districts 1-4: The rules provide that a 
historic importer’s quota shall not be 
less than 75.7% of the last allocation 
of crude imports he was given under 
the voluntary program. Therefore, if 
the application of the above sliding 
scale results in a quota smaller than 
75.7% of his voluntary program im- 
ports, an importer can ignore the slid- 
ing scale and use the 75.7% figure. 

A different sliding scale is proposed 
for District 5, where a higher rate of 
imports would be permitted. 
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Current 
Per Cent 
13.0 
EM 
10.8 
9.7 
8.7 


Average Runs 
(BbI. daily) 


0-10,000 
10,000-20,000 
20,000-30,000 
30,000-60,000 
60,000-100,000 


7.5 
6.5 


100,000-150,000 
150,000-200,000 
Over 200,000 

200,000-300,000 
300,000 and up 


5.3 
4.3 





How Interior Proposed to Change Import Percentages 


~DISTRICTS 1-4— 
Proposed 
Per Cent 


—DISTRICT 5 
Proposed 
Per Cent 


45.0 
36.0 
26.9 
17.9 
14.4 


13.1 
11.9 
9.5 


Current 
Per Cent 
35.4 
28.3 
yf 
14.1 
11.3 


12.3 
11.3 
10.2 
9.2 
8.2 


10.3 
9.4 
7.5 


7.1 
6.1 


1 
1 


5. 
4. 








As in Districts 1-4, historic im- 
porters in District 5 are provided with 
a “floor” beneath which their quotas 
will not drop. For this district, the 
“floor” is 80% of the last allocation 
of crude imports an importer had 
under the voluntary control program. 
This is an the current 


percentage, 


increase OveIl 
which is 75.5. 


Canadian crude In addition to the 
sliding-scale changes, the proposed 
rule would require that in computing 
future allocations based on the last 
allocation under the voluntary pro- 
gram, the importer would reduce the 
voluntary quota figure by the average 


barrels per day of crude oil imported 
from Canada during the period from 
September 1, 1958, through March 10, 
1959. 

This would affect only the amount 
of crude a refiner could import from 
other countries, since overland crude 
imports from Canada remain exempt. 
And the U. S. refiner who has im- 
ported only from Canada would not be 
affected at all. 

The obvious intent is to protect the 
Canadian supply for U. S. refiners 
dependent on Canadian crude while at 
the same time putting some damper 
on those who are not dependent on 
Canada as a crude source. 
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OKLAHOMA scouts now hold one check a week instead of the three in previous years. 


Oklahoma Scout Check Cuts Costs 


® Cost of obtaining Oklahoma well data has been slashed 


two-thirds by reducing number of scouts and checks. 


STREAMLINING the Oklahoma 
scout check has cut operation costs 
66% in 2 years 

Companies now spend $21,970 a 
month for Oklahoma well data, com- 
pared with a monthly tab of $64,700 
just 2 years ago 

The streamlining 
representatives of Oklahoma _ scout- 
check in February 1958 after it was 
decided the operation of assembling 
well data was too costly and unwieldy. 

At that time, 80 from 27 
companies participated in three Okla- 
homa checks at Ardmore, Enid, and 
Shawnee. It cost the firms $45 
monthly dues, plus the cost of main- 
taining $660 a 
month per scout for salary, travel, and 
other expenses for 3 days each week. 


was ordered by 


scouts 


scouts—estimated at 


What’s been done . . . The committee 
made up of representatives from par- 
ticipating companies launched the 
cost-cutting program by reducing the 
number of checks and scouts. 

In May 1958 the number of checks 
was cut to two and the number of 
scouts was reduced to 57. The com- 
mittee later combined the remaining 
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two weekly checks into one, which 
now meets each Wednesday in Okla- 
homa City. Each of 26 companies 
now has one scout who attends the 
check. 

Dues are $85 monthly, but the big 
savings has resulted from the need of 
fewer scouts for the check, releasing 
others for fulltime company assign- 
ment. 

The check system is a non-profit 
operation and dues for 2 months were 
waived in 1959. 

Also, the scouts participating in the 
check now have 2 days a week free 
for company work. The scouts spend 
Monday and Tuesday making the 
rounds of their districts and devote 
Wednesday to the scout check. 
They're back at their home bases 
Thursday and Friday. 

Don Hill, Skelly Oil Co., Tulsa, 
chairman of the scout advisory com- 
mittee, says time is saved by restrict- 
ing the oral check to information on 
wildcat wells only. Data on develop- 
ment wells is distributed in a weekly 
progress report to the companies. 

The Oklahoma system is termed 
unique by the committee. It has a 


George M. Dooley 
... paid scout check manager. 


full-time scout check manager, George 
M. Dooley, Oklahoma City. Dooley, 
formerly in record work with Pan 
American Petroleum Corp., has a 
part-time staff of four typists and fil- 
ing clerks. 

Dooley handles book work, directs 
assembling, and mailing of data, and 
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supervises the establishment and filing 
of permanent records. 

A week’s schedule in the Oklahoma 
City scouting office runs about like 
this: 


Monday and Tuesday—New loca- 
tions, supplied by telephone from 
scouts, and intentions to drill, ob- 
tained from the Oklahoma Corpora- 
tion Commission, are assembled and 
checked against well maps for loca- 
tion and pool name. The information 
is typed and sent to the printer. 


Wednesday—The scouts meet to 
deliver progress cards on development 
wells and to attend the oral check on 
wildcats. First report tickets printed 
from the Monday and Tuesday round- 
up are distributed to scouts. 


Thursday—Completion tickets are 
sorted and delivered. 


Friday—Progress reports are sorted, 
and delivered by messenger to partici- 
pating companies. 

There are about 100 new comple- 
tion cards prepared each week, and 
each company receives copies. The 
companies also receive a 35 to 45- 
page report every week containing 
first reports on wells and any correc- 
tions on drilling reports from previous 
weeks. 

All companies maintain their own 
records, but a permanent record of all 
data also is kept at the scout-check 
office. This can be double-checked at 
any time by participating companies. 

In other ways, the organization of 
the scout check is much the same as 
in the past. 

The scouts elect a scout czar or 
“bull scout.” His duties include calling 
tickets, assigning districts, and receiv- 
ing and handling complaints. 

A three-man advisory committee 
of management level serves as a steer- 
ing committee. 


Improved operation . . . The advisory 
committee believes the new system has 
increased accuracy of reports and 
speeded compilation and distribution 
of data. 

“I'm convinced the system is work- 
ing satisfactorily and that the scouts 
and companies as well like it,” says 
Hill. 

“Under this system, the scout is not 
tied down by mechanics of taking 
notes and dictating them into perma- 
nent records. 

“So far as I know, no scout has lost 
his job because of the change. On the 
contrary, I know many who have been 
assigned to more important and pro- 
ductive jobs doing special scouting, 
land work, and contact work among 
ieaseholders.” 
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Refiners Need a New Product— 


®@ Today’s refineries can make everything conceivable 
except money; it’s time to make it a major, instead of 
accidental, product, he tells Division of Refining. 


M. J. RATHBONE, president of 
Standard Oil Co. (N. J.) and chairman 
of the API board of directors, has 
some definite views on what’s wrong 
with the refining industry. 

It’s conducting its operations as if 
it were a proving ground for technical 
performance and bookkeeping agility. 

What’s needed is a switch toward 
making profits a prime product in- 
stead of an incidental or accidental 
byproduct, he told refiners last week 
in Detroit. 

Pointing out that the substantial 
surpluses in crude producing, trans- 
portation, and refining capacity will 
probably exist for some years to come, 
Rathbone said the industry continues 
to stress volume 

“To remain wedded to volume 
alone as a criterion of performance 
is sheer folly. Disregarding the true 
market demand is a luxury no one 
can afford for long. The ‘incremental 
throughput’ philosophy has spread 
like a virus through our industry. 


“The total market demand for our 
products at any given time is rela- 
tively inflexible. Surplus supplies and 
weak prices do little to create any 
substantial increase in demand. Incre- 
mental throughput doesn’t change 
this fact. 

“Little wonder that investors have 
ceased to regard the oils as one of the 
prime investment opportunities for 
growth in value.” 


What’s needed . . . Rathbone offered 
no “magic formula” but did have 
three suggestions. These were: 

...-Get a better understanding of 
oil economics. 

... Expand demand by either in- 
creasing it in current uses or devel- 
oping entirely new uses. 

... Participate in API activities on 
a broader scale. 

As for economics, Rathbone 
refiners must orient their thinking to 
the demand of the market. 

“We must know what 


said 


it costs to 


Future Gasolines to Need More 


sasolines of the future were tested. 


and knock, two old road 
meet in blending to- 
going to be 


RUMBLI 
blocks refiners 
day’s motor 
harder to avoid in gasolines of the 


fuels, are 


future 

The reason: They go hand-in-hand 
with increasing compression ratios. 

Individually, the two problems 
could be dealt with fairly easily, and 
without much added cost. The com- 
plication arises from the fact that 
changes in fuel composition which 
correct one problem may make the 
other problem worse 

To get better information on the 
types of gasolines needed to give best 
performance in tomorrow’s cars, Du 
pont conducted extensive road and 
dynamometer tests. Results were re- 
ported by W. E. Morris and K. Hyatt 
at last week’s API Division of Refin- 
ing meeting in Detroit. 

Because of the importance of road- 
octane performance in designing gas- 
olines to satisfy these coming cars, 
Dupont set out to determine the full- 
throttle and part-throttle road octane 
numbers for various possible fuels. 
Some 71 fuel blends made from 35 
components which may be used in 


Four test cars, a standard and a 
modified high compression-ratio car 
of each of two 1959 models, were 
used. Compression ratios of the stand- 
ard cars were 10:1 and 10.5:1. Those 
of the modified models were 12:1 
and 13:1. All had V-8 engines and 
automatic transmissions. 


Fuels studied . . . Gasoline blends used 
covered a range of compositions, in- 
cluding blends of aromatic, olefinic, 
and paraffinic components. 

Individual aromatic and paraffinic 
hydrocarbons also were included so 
the results could be used as a guide in 
assigning values to these hydrocarbons 
in process research. 

... Aromatic components tested in- 
cluded several reformates, one of 
which was a molecular sieved refor- 
mate, and another a denormalized 
Platformate. Four pure aromatics 
were tested, as well as extracts and 
narrow cuts of others. 

... Olefinic components included a 
C; olefin cut, a C, polymer, two full- 
boiling catalytic cracked components, 
and a light catalytic cracked fuel. 
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PROFITS—Says API Chairman Rathbone 


make high-quality products and judge 
the prospects for recovering the added 
costs. We must understand crude 
values better. We must recognize and 
adjust to the impact of natural gas on 
markets for oil, which is having and 
will continue to have, a profound ef- 
fect on refinery operations and eco- 
nomics. 

“Quicker and more realistic adjust- 
ment of refining operations to sea- 
sonal demand factors is essential. 
While we can’t do anything about the 
weather, we certainly can do some 
things because of it, and we can do 
them a lot more promptly.” 

As to profits, he said, “Every re- 
finery should be run with a profit- 
and-loss statement—and the looks of 
the profit-and-loss statement should 
be as important as the unit cost state- 
ment if not more so, in judging the 
effectiveness of refinery operations.” 

.-. Expanding demand. If every 
car traveled another 100 miles a year, 
U. S. gasoline consumption would 
rise 1%. Annually, this would mean 
a 10,000,000-bbl. increase. 

So, he suggested, “Let’s consider 
switching our emphasis from the in- 
cremental barrel of output to the in- 
cremental use of the auto.” 


M. J. Rathbone 


. tells refiners to make money. 


In addition to expanding traditional 
uses, Rathbone said it’s even more 
important to find brand new uses for 
oil products. As examples of what 
Jersey Standard research people are 
doing, he cited: 


... Asphalt films applied to farm 
crops to keep moisture in the soil 
while seeds are germinating. 

..- Use of fuel oil and gas as sub- 
stitutes for coal or coke in the metal- 
lurgical industry. 

.-. The hydrocarbon fuel cell shows 
promise, as also does the use of 
oil for air conditioners, water heat- 
ers, and other household equipment. 

“These attempts barely scratch the 
surface. Imagine what could happen 
if the research departments of all 
companies made strong and sustained 
efforts to find new uses for oil.” 


API participation . . . This will pay 
off for refiners who work at it harder, 
Rathbone said. 

“All of us know it costs real money 
to run the API. Since we are con- 
cerned about costs in our own com- 
panies, doesn’t it make sense to ask 
if we are getting our money’s worth 
from our investment in API? 

“What is really needed is a long, 
hard look at our current problems, 
and a willingness to shift the priority 
of money and effort spent to those 
problems. Our investment in API can 
be one of our best if we work to make 
it so.” 


Resistance to Rumble, API Refiners Are Told 


.-. Paraffinic components included 
three light alkylates, three C,-C, mix- 
tures, and several pure paraffins. 
Components of isomerization products 
tested were isopentane, 2,3-dimethyl- 
butane, 2,2-dimethylbutane, and 
methylpentanes 


Test results Morris and Hyatt 
found there are many ways in which 
gasolines can be made with knock 
resistance adequate for cars of ap- 
preciably higher compression ratio. 

For the aromatic components, in- 
creasing reforming severity, using aro- 
matic extracts, and removing normal 
paraffins with molecular sieves will 
give road octane improvements which 
fully reflect the increases in labora- 
tory octane number. 

Proper selection of light paraffins 
can give large improvements in road 
octane quality. At full-throttle, 2,3- 
dimethylbutane has a road octane 
blending value 10 numbers better than 
isopentane; it was 20 numbers better 
than conventional C,;-C, isomerization 
products. 

Other findings from the 
quality studies were that: 


octane 
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... Part-throttle knock will be criti- 
cal in some higher-compression cars, 
just as it is in present cars. Sensitive 
gasolines will need excess full-throttle 
road numbers in order to have ade- 
quate protection against part-throttle 
knock in such cars, 

... Replacing olefins with paraffinic 
components can lead to big improve- 
ments in part-throttle road octane 
number. Isopentane was superior to 
all the olefinic components tested, 
with a part-throttle blending advantage 
of more than 10 octane numbers. 


Rumble findings . . . The researchers 
found that an alkylate gives less 
surface ignition and rumble than a 
reformate when each is run in the 
presence of its own deposits. 

The effect was generally greater at 
higher compression ratios. This may 
mean that the aromatic content of 
future premium gasolines will have to 
be limited. 

As expected, the tendency to rumble 
increased with compression ratio. 
However, increases in compression 
ratio didn’t significantly affect the 
amount or severity of surface igni- 


tion. Thus, they concluded, less sur- 
face is required to cause rumble in 
the higher compression-ratio cars. 
Changes in combustion chamber de- 
sign or engine structural changes may 
ease the problem. 

Two other views resulting from the 
program were that: 

..- Removing highest boiling frac- 
tions may be beneficial. In present- 
day cars, the effect was marginal with 
the reformate tested. It was doubted 
that limiting reformate end points can 
now be justified economically for sur- 
face ignition considerations alone. 
But as compression ratios increase, the 
situation may change. 

Limiting the end point of the 
reformate used in one high compres- 
sion-ratio car cut down surface igni- 
tion. The reduction in rumble 
negligible, however. 

-+.+Changing fuel composition to 
increase resistance to ignition by de- 
posits is not a promising way to con- 
trol rumble. Extremes of hydrocarbon 
types showed no significant differences 
in surface ignition or rumble when 
rated in the presence of standard de- 


posits. 


was 
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SUBCOMMITTEE Chairman Oren Harris gets ready to open hearings concerning FPC practices. 


FPC Probe Gets Off to a Slow Start 


@ Little is learned as hearings over Corcoran incident open. One thing is 


obvious—the FPC is swamped with work. Hearings may be a blessing in dis- 


guise since subcommittee chairman pledges to try and get agency more money. 


THE congressional investigation of 
Federal Power Commission activities 
got off to a slow, tedious, and un- 
dramatic start last week. 

Most of the first days of hearings 
before the House legislative oversight 
subcommittee were spent in detailed 
questioning of FPC Chairman Jerome 
Kuykendall. 

About all this questioning revealed 
was something the gas industry knows 
all too well: There is a log jam of 
cases at the commission causing long 
delays in the settlement of certifica- 
tions and rate matters. 

Toward the week’s end, after the 
questioning of Kuykendall had final- 
ly ended, the committee was sched- 
uled to hear from Commissioners 
William Connole and Arthur Kline. 

And Thomas G. Corcoran, attorney 
for Tennessee Gas Transmission Co., 
was to be questioned about his con- 
tacts with the FPC in the Midwestern 
case last fall. 

The aim of that questioning would 
be to determine whether Corcoran’s 
contacts caused the commission to 
switch its views on a rate of return 
the pipeline company should get. 

After Corcoran, the subcommittee 
was to hear Gardiner Symonds, chair- 
man of the board of TGT, and N. W. 
Freeman, president of Midwestern Gas 
Transmission Co. 

Symonds was asked to appear be- 
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fore the committee because of a pub- 
lic statement he issued recently in 
which he defended the company’s and 
Corcoran’s actions in the Midwestern 
case on the grounds that what was 
done in that private con- 
with members of the commis- 
sion—was accepted practice engaged 
in by many firms 

After Symonds, other gas-company 


instance 


tacts 


FPC Chairman Kuykendall 
he’s trying to put out the fire. 


officials will be asked about this point 
because Kuykendall has testified flat- 
ly that Corcoran’s actions were not 
“accepted practice” at the FPC. 

All of this obviously is going to take 
time. And from the plodding pace 
of the first 2 days, it seemed evident 
that the hearings may drag on for 
many days—even for weeks. 


Purpose of hearing .. . Rep. Oren Har- 
ris (D.-Ark.), chairman of the sub- 
committee, said at the outset that the 
group’s purpose was to dig deeper 
into FPC’s functioning, particularly 
into the matter of “ex parte” represen- 
tations made privately in cases before 
the commission and into the’ question 
of whether pipeline companies some- 
times pay huge fees to attorneys which 
are eventually passed along to the 
consumer to pay through higher gas 
rates. 

The subcommittee’s counsel, Robert 
Lishman, followed this pattern in his 
line of questioning in the early stages 
of the hearing. 

He also brought up the matter of 
settlements which the commission and 
companies sometimes make to dis- 
pose of a case, indicating that in some 
instances at least the companies bene- 
fit from such settlements. 

Kuykendall explained that settle- 
ments are used where possible in an 
effort to speed up disposition of cases 
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and trim the heavy backlog of work. 

Lishman spent considerable time, 
too, in trying to bring out that attor- 
ney fees are passed along to the con- 
sumer because they are included in a 
company’s rate base. 

Kuykendall repeatedly tried to ex- 
plain that some normal legal fees are 
sometimes included in rate cases, but 
that they are subject to scrutiny and 
that in some instances they are either 
trimmed down or eliminated. 

Furthermore, he pointed out, after 
a company’s rate is established, any 
special fees for attorneys would have 
to come out of company profits be- 
cause they would not be a part of 
the rate base and therefore could not 
be passed along to consumers. 


A benefit . . . One possible benefit, 
from the industry’s point of view, 
which may develop from the hearing 
is that the detailed questioning on 
FPC procedure may help to educate 
some congressmen, newspaper report- 
ers, and others on the problems at the 
FPC. 

Kuykendall himself readily conced- 
ed that the commission is waging a 
losing fight against the pileup of cases. 

“We literally have a raging fire 
going and we are using every possible 
means to handle this thing,” he said. 
“It’s a terrible situation and we have 
done everything we can think of. We 
have asked for more appropriations.” 

Congressman Harris said he planned 
to make it a number one project to 
obtain more funds for the FPC so 
that it can handle the backlog of 
cases. 

“I’m going to the budget bureau 
and the appropriations committee my- 
self to see if we can’t get the money 
to get the work done,” he said. 


Texas Gas-Tax Ruling Sticks 


OPERATORS engaged in gas-cy- 
cling in Texas must pay the state gas- 
production tax on the gas they pro- 
duce during the “blowdown” phase 
when cycling is stopped as no longer 
economic. 

The Texas Supreme Court has 
backed such findings by two lower 
courts in a case fought all the way to 
the top court by Francitas Gas Co. 
Francitas contended that it should not 
have to pay taxes on the gas produced 
after cycling because it had continu- 
ously paid taxes on the liquids ex- 
tracted from the gas during cycling. 

The company had paid $121,878 in 
gas taxes under protest since July 
1950. The money has been held in 
escrow by the state. 

The case was regarded an impor- 
tant one to the state in view of the 
large number of other fields in which 
cycling is carried out in Texas. 
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ALTHOUGH the spotlight in Washington last week was primarily on 
the congressional probe of the Federal Power Commission (p. 96) and the 
appearance of producer groups at Interior Department to seek further 
reduction in oil imports (p. 91), there were other oil developments in the 
capital worth noting: 


..- Residual interest. There can be little doubt that the coal industry 
intends to have a voice in decisions affecting the oil import-control pro- 
gram. For instance, after Interior had announced its plan to put residual 
fuel-oil import allocations on a 3-month instead of a 6-month basis, it 
received hundreds of comments. And all of these comments except seven 
were from the coal industry, not the oil industry. 

The outpouring of coal sentiment on this oil issue had the earmarks of 
an organized campaign, apparently based on the old Washington adage 
that the squeaking wheel is the one that gets the political grease, especially 
in an election year. 


..- Automated tankers? The Maritime Administration has signed a 
study contract with the Norden Division of United Aircraft Corp. to 
explore the possibilities of controlling and steering ships at sea by automatic 
controls. 

Maritime concedes that the idea of a crewless ship sailing the open sea 
appears to be a bit far-fetched. But it is convinced that a semi-automated 
ship might prove practical, with many of the manual and routine tasks 
handled by mechanization. The purpose would be to help reduce man- 
power costs. 


.-+ Please omit flowers. The Independent Petroleum Association of 
America has quietly buried its campaign for a natural-gas bill in 1960. 


...Pre-merger notification. The Securities Exchange Commission is 
still considering adopting a proposed rule which would require companies 
to report to it any action taken toward a merger with or acquisition of 
another firm. Although the proposed rule has been opposed by industry, 
SEC officials claim it would reduce merger rumors which can affect stock 


‘ values. 


. -- Gulf Oil Corp. suit. A preliminary hearing will be held in a Wash- 
ington court this week on Gulf’s legal protest over its residual-fuel import 
allocation. The Government's defense will be based chiefly on two points: 
That Gulf has been doing all right financially under the program, and that 
Gulf’s proposal to tie residual allocations to domestic sales instead of to 
base period imports is not feasible. 


..+ Import appeals. The Oil Import Appeals Board has turned down 
14 more appeals for new or increased import allocations, thus maintain- 
ing its almost unbroken string of rejections. The grounds on which the 
board considers appeals is whether or not a company is suffering undue 
hardship because of mandatory controls. Based on the rulings to date, 
a company would have to appear in financial tatters and rags to convince 
the board. 


.-- Petition. The Green River Basin Corp. has renewed its petition to 
the Federal Power Commission to give producers of the Green River Basin 
an opportunity to share the pipeline profits from natural gas produced there. 

The FPC had rejected an earlier petition (OGJ, May 2, p. 81) because 
the petition was presented in connection with a case on which hearings had 
already been held. Too, Green River Basin Corp. was not an intervenor 
in that case. 

The new petition, submitted under a different FPC provision, probably 
will be accepted by the FPC for consideration of the company’s view that 
the high cost of gas production there makes it important for producers to 
have an opportunity to get in on pipeline revenues. 
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POLYOLEFIN unit at Humble’s Baytown refinery is now turning out 
polypropylene in commercial! quantities. 
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HOT polypropylene looks like strings of spaghetti. 
It is cooled and chopped into pellets. 


Humble Opens Big Polypropylene Unit 


@ It’s betting $30 million on the future of this new polyolefin in starting 
operations at the world’s biggest polypropylene plant. Capacity of 40 million 


pounds can be jumped to 100 million as demand develops. 


HUMBLE Oil & Refining Co. last 
week formally opened its new $30- 
million, 40-million-pound per year 
polypropylene plant at Baytown. 

The plant brings continuous proc- 
essing to polypropylene and heralds 
Humble’s entry into plastics. 

Humble is enthusiastic about the 
product’s future. Because of its low 
density, says Humble, a pound of 
polypropylene goes further than the 
same amount of polyethylene. There 
appears to be an almost unlimited fu- 
ture market for plastics, and polypro- 
pylene should capture a good share 
of it. 

It has been available commercially 
for about 22 years. As yet, only five 
companies are producing it commer- 
cially or semicommercially, although 
several others are either building plants 
or planning them. 

Polypropylene is a new member of 
the polyolefin family of plastics. It’s a 
chemical cousin of polyethylene, the 
first polyolefin to reach commercial 
production. 

Polypropylene rates higher than the 
newest high density of linear poly- 
ethylenes, in rigidity, stress cracking, 
and heat resistance, Humble says. 

A prime advantage of polypro- 
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pylene is its high softening point, 290° 
F., and its high melting point, 335° 
F. It is a thermoplastic, which means 
that it melts under heat and pressure 
and solidifies on cooling. 


The plant... Humble calls it a poly- 
olefin unit because in the future it 
expects to use the plant for making 
a number of petroleum-based _plas- 
tics. Polypropylene is the first. 

The Baytown polyolefin unit is the 
largest of its type in the world,‘ Hum- 
ble says. It covers an area of about 
three city blocks and is located near 
the butyl-rubber plant, the only other 
solid petrochemical made at Baytown. 

Initial capacity is 40,000,000 Ib. an- 
nually, but the unit has the basic fa- 
cilities for expansion to 100,000,000 
Ib. annually. 

The unit represents an investment 
of more than $30,000,000, including 
research and development costs of 
$15,000,000. The unit was built by 
Humble employes. 


The process . . . The plant converts 
propylene, a gas at normal conditions, 
into clear, miniature pellets of poly- 
addition to the con- 


propylene. In 
feature, an im- 


tinuous processing 


proved catalyst invented by Esso Re- 
search chemists is a key aspect. 

[he new plant also employs many 
unusual process and design features. 

The production of polypropylene 
has three basic steps—polymerization, 
purification, and extrusion. High pu- 
rity propylene gas, liquefied under 
pressure, flows into the polymeriza- 
tion chambers. 

There, in the presence of catalyst 
and under carefully controlled condi- 
tions of temperature and pressure, it 
changes into polypropylene. As many 
as 5,000 molecules of propylene may 
fuse to form a single polypropylene 
molecule. 

After polymerization, the polypro- 
pylene leaves the chambers as part of 
a slurry. The slurry is filtered and 
dried to leave fine crystals of poly- 
propylene that look like white pow- 
dered sugar. 

The powder is then heated and 
placed into extruders. The big ex- 
truders squeeze the plastic out, much 
like toothpaste from a tube. The 
many continuous strands from the ex- 
truder are cooled, chopped into pel- 
lets, and sent to storage bins. 

After passing quality control tests 
it is sent to other storage bins for 
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packaging in 50-lb. bags. It is being 
marketed under the trade name of 
Escon by Enjay Chemical Co., which 
on May 31 will become a division of 
Humble Oil & Refining Co. 

Enjay Research laboratories in New 
Jersey will provide technical service 
for Humble’s polypropylene  cus- 
tomers. 

At Baytown a pilot plant will as- 
sist in solving plant problems and 
improving the plastic. 


The background . . . Humble’s com- 
mercial interest in polyolefin plastics 
began in 1954. That year, Dr. Karl 
Ziegler of Germany discovered a low- 
pressure catalyst system to produce 
polyethylene. His new method was 





more economical and the plastic 
seemed tougher and more heat resist- 
ant than similar varieties. 

Esso Research bought a license on 
Ziegler’s catalyst system to produce 
polyethylene. 

A three-pronged research and de- 
velopment program was started at the 
chemicals research division of Esso 
Research Center at Linden, N. J., at 
Esso labs in Baton Rouge, and at 
Humble’s Baytown research center. 

After bench-scale work at Esso Re- 
search Center, a 100-Ib. per day pilot 
plant was built at Baton Rouge. With 
the added knowledge, a second pilot 
plant of 1-ton per day was built at 
Baton Rouge. The 1-ton plant pro- 
duced polypropylene for market de- 


Polyisoprene: New Market for Oil 


velopment and provided much of the 
final engineering data for Esso Re- 
search to design the Baytown unit. 

Twenty-five percent of Jersey’s $70 
million research budget has gone into 
chemical manufacture with polypro- 
pylene receiving top priority the last 
few years. 

Jersey first entered the petrochem- 
ical field in 1918 and now has $300 
million invested in plants and equip- 
ment and is planning to invest at 
least $100 million more in the next 
two years. 

Revenue from petrochemicals last 
year was more than $250 million, a 
35% increase over the previous year, 
and Jersey expects 1960 to be even 
better. 





@ This new product, synthesized from petroleum, could take a 25% chunk 





THE OIL industry is moving 
quickly to capture another market— 
the one now held by natural rubber. 

The product in the spotlight is 
polyisoprene, a synthetic oil-based ma- 
terial almost identical to natural rub- 
ber and much cheaper. 

Present production is only 5 tons a 
day, but plants already building or 
planned will boost this to 108,550 
long tons a year. 

Poly isoprene’s qualities—and price— 
are such that Shell Chemical Co. last 
week disclosed it will treble its planned 
production. 

Shell is now building the first big 
commercial polyisoprene plant at Tor- 
rance, Calif. It’s capacity will be 
17,850 long tons a year when it goes 
on stream this autumn. 

Last week Shell announced it will 
build a plant exactly twice that size at 
a yet-to-be-named midwestern loca- 
tion. It will get its raw material from 
Shell’s Wood River, Ill., refinery. 

Iwo other companies are entering 
the field commercially. 

Goodrich-Gulf Chemicals plans to 


build a 25,000-ton plant for comple- 
tion in 1961. 

Firestone Tire & Rubber Co. plans 
to complete a 30,000-ton plant at 
Orange, Tex., late this year. 


Three other companies may soon 
be in the field. Goodyear Tire & 
Rubber Co. has a pilot plant in oper- 
ation at Akron. U. S. Rubber is re- 
ported considering a _ polyisoprene 
plant, and Humble Oil & Refining 
Co. is known to have produced small 
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of the natural-rubber market in 2 years. It’s as good, and it’s much cheaper. 





quantities at its Baytown butadiene 
plant. 


What it is . . . Polyisoprene is a prod- 
uct of the polymerization of isoprene, 
a hydrocarbon that can be converted 
from the Cy, stream of a refinery. 

Isoprene is present in refinery 
streams but in such minute quantities 
that its recovery is impractical. To 
date the companies have been quite 
secretive about their specific charge 
stock in isoprene manufacture. 

The new synthetic has several ad- 
vantages. According to Shell Chemi- 
cal’s H. R. Nebeker, polyisoprene: 

.-- Has excellent color characteris- 
tics. These make it an ideal raw ma- 
terial for use in various white and 
light-colored rubber stocks. 

...Can be processed in a manner 
similar to natural rubber. Its tear re- 
sistence under some conditions is equal 
to natural and under other conditions, 
superior. 

..- Has shown advantages over na- 
tural in molded products. Good flow 
can be obtained at lower pressure or 
temperature, and there is excellent 
detailing. 


The market . . . Since polyisoprene is 
virtually identical to natural rubber, 
yet costs roughly 30 cents a pound, 
compared to natural’s 38 to more than 
40 cents, it could replace natural rub- 
ber as it becomes available. 

During the first quarter of this year 
the U. S. consumed rubber at a yearly 
rate of 560,000 tons. On this basis, 





the planned capacity of polyisoprene 
could displace 25% of the domestic 
market for natural rubber. 

If this capacity materializes, it will 
make this newcomer the third largest 
of the general classes among synthetic 
rubbers. Ahead of it would be the 
S-type rubbers, now being produced at 
a rate of about 1,285,000 tons a year, 
and neoprene at 140,000 tons a year. 

Present commercial production is 
limited to 5 tons a day being produced 
by Shell at Torrance. 

Most of this goes to U. S. Rubber, 
which has been putting it in tires since 
March of last year and has produced 
more than 300,000. 

U. S. Rubber’s current output of 
2,000 such tires a day is limited by 
availability of the synthetic. 


Competitor . . . Even before it gets 
into full-scale production, polyisoprene 
could have a strong competitor for the 
natural-rubber market. 

This could come from polybuta- 
diene, a close cousin which is made 
from the refinery’s C, stream. Prin- 
cipal difference in the polymerization 
is the catalyst used and the operating 
conditions. 

In fact, in Goodrich-Gulf’s original 
announcement of its new plant, the 
company said it would be designed to 
produce polyisoprene or polybutadiene 
interchangeably. 

Phillips Petroleum Co. now manu- 
factures polybutadiene on a_ small 
scale at Borger, Tex., and is expanding 
capacity to 20,000 tons. 
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What Refiners Face Down the Road 


®@ Auto makers’ switched emphasis from high-power to economy cars means 


some major changes in gasoline trends. For one thing, regular is expected 


to take center stage away from premium. 


John P. O'Donnell 
District Editor 


DETROIT’S big change in car de- 
sign may well bring an equally big 
change in gasoline manufacture. 

The car makers have done an al- 
most complete about-face on power. 
As a result, some major adjustments 
in making gasoline appear in the mak- 
ing. The new trends may turn out to 
be just the opposite of treads in recent 
years. 

Here’s what appears to be in the 
cards: 

.-- Regular will get the big empha- 
sis. Average quality is expected to 
increase by a full octane number a 
year for the next few years. 

..- Premium will lag. Average 
quality of premium gasoline has in- 
creased about 1 Research number a 
year for the past 10 years. During the 
next several years, the gain is expected 
to be only a small fraction of a num- 
ber each year. As a result, the spread 
between regular and premium, fairly 
consistent during the 1950’s, will nar- 
row steadily. 

.-- Pool octanes will continue to 
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rise. But, because of a slowdown in 
premium’s increase, the rate of gain 
for all gasoline will be lower than in 
the past decade. 

.-+More TEL will be used. Its use 
in regular has dropped sharply in the 
past 5 years. But, it’s still the cheapest 
way to get octanes, and certainly more 
will be used in regular, and probably 
in premium. 

.-. More severity in processing. Re- 
finers are generally overbuilt for both 
quantity and quality. They could pro- 
duce more gasoline and better quality 
at the same time. 

Operating at greater reforming se- 
verity would compete with additional 
use of TEL, but it is less costly, to a 
point, than adding new processes. It’s 
a route that refiners with built-in, but 
unused, quality will take. 

More severity, however, means a 
greater spread between Research and 
Motor octanes. Sometimes this results 
in less road gain, particularly in com- 
mercial vehicles, than would be ex- 
pected. 


Behind the change . . . Detroit’s pre- 
occupation with economy is the basic 


cause of this pronounced switch. This 
trend has been most evident with the 
compacts. But they are not the whole 
story. 

Even more significant are the “in- 
termediates,”’ Dodge’s Dart and Ford’s 
Comet, the Chevrolet, Ford, and 
Plymouth sixes, and the economy 
models of a number of the medium- 
priced cars 

It now appears that the compacts 
will make up about 25% of this model 
year’s sales. Others in the economy 
category are expected to account for 
possibly 50% of the 1960 model 
sales. Thus, 75% of this year’s cars 
will be in the economy class or regu- 
lar-grade category. 

This is a drastic switch from 2 
years ago. In the 1958 model year, 
more than 50% of the cars were de- 
signed for premium. It was the fourth 
successive year of a sharp climb that 
saw the percentage of “premium” cars 
go from around 25% to more than 
50%. 

That year 1958 was one of super- 
latives. Compression ratios and horse- 
power were at the highest point in 
history. Imports of foreign cars set 
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a new record. And sales of U. S.- 
made cars fell to the lowest point in 
6 years. 

Failure of the high-powered cars to 
sell and the success of the imports 
started Detroit on its current econ- 
omy kick. Last year sales of cars 
requiring premium dropped to less 
than 35% of the total. This year it’s 
dropping further to an estimated 25%. 

Next year it may go even further. 
There will be more economy. cars in 
the Dart-Comet category as more and 
more medium-priced makes come out 
with smaller, lighter, lower-require- 
ment models. 

With their attention centered on 
economy models, automobile manufac- 
turers are not expected to devote much 
time or money to increasing Compres- 
sion ratios of the high compression- 
ratio cars in the immediate future as 
they had been doing in the recent past. 

There is another good reason why 
manufacturers will be content to hold 
the line on high-requirement cars. 
These high-requirement cars have en- 
countered ignition problems, such as 
rumble. Phosphorous additives have 
been helpful in counteracting rumble 
but they are not a panacea. And, until 
this problem is solved, the incentive 
to push for greater power via higher 
compression ratios is greatly reduced. 

Between the concentration on econ- 
omy and the ignition problems that go 
with high compression, there is good 
reason to believe that Cadillac’s 10.5:1 
ratio will represent the high for some 
time to come. There may be some 
options like Pontiac’s 10.75:1, but it’s 
doubtful if any standard ratio will go 
up very much in the next few years. 


Premium ... A slowing down here is 
already apparent. From April 1959 
to April 1960 average premium qual- 
ity moved up 0.3 octane. The cor- 
responding period the year before it 
rose 0.6 octane, and it rose 0.8 octane 
the year before that. 

Even the past year’s gain of 0.3 
octane may look pretty big in the near 
future. Some observers see annual 
gains in the next few years for pre- 
mium of no more than 0.2 octane. 
If these guesses are sound, it will be 
2 years before average premium qual- 
ity hits the magic 100 Research oc- 
tane for the U. S. 

This could be a blessing in disguise. 
The industry has yet to devise a sure 
way to measure quality above 100 
octane. As a result it’s almost a sure 
thing that some refiners are giving 
away quality. 


Regular . . . Quality of regular is ex- 
pected to go up as fast as it did this 
past year and maybe even faster in 
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the next few years, probably close to 
an octane per year. 

Regular, in contrast to premium, 
has shown a tendency to improve at a 
sharp rate in the past few years. Its 
gain from April 1959 to April 1960 
was 0.7 octane. The previous year’s 
gain was 0.6 octane, and from April 
1957 to April 1958 there was a 0.5- 
octane gain. 


Pool octanes . . . Despite the proba- 
bility of a sharp slowdown in rate of 
increase in premium quality, there 
should be a much smaller reduction 
in the rate of increase for pool oc- 
tanes. The big reason is that regular 
gasoline sales more than double pre- 
mium. Thus, a gain of 0.1 number 
in regular would more than offset a 
0.2 drop in premium. 

The average of all gasoline, the 
“pool,” is now about 94.5 RON. This 
is based on the 1959 breakdown be- 
tween premium and regular. Premium 
sales in 1959 represented 31.7% of 
total gasoline sales and regular, 
68.3%. This is considerably different 
than service-station sales alone, where 
the breakdown was closer to 53% 
regular and 47% premium. 


More TEL . . . One likely way for 
refiners to improve quality is greater 
use of TEL, especially in regular. 

The big increases both in quantity 
and quality of downstream process- 
ing have given refiners more than 
enough quality product to meet to- 
day’s requirements. One result has 
been a reduction in dependence on 
TEL. 

There are at least two good reasons 
why TEL should get a better play in 
the future. First, it’s a relatively cheap 
way to get octanes, particularly in reg- 
ular. Second, TEL has been found 
to give a bonus effect on increasingly 
important road octanes. 

Today’s average regular, 92.4 RON, 
could be increased 1 octane number 
with the addition of more TEL at a 
cost of 4 to 5 cents a barrel. 

Some refiners already have recog- 
nized this possibility. This is indi- 
cated by the increase in the average 
TEL content. There is more dramatic 
evidence in individual instances. Quite 
a few refiners have taken advantage 
of the relaxed restrictions on the use 
of TEL and have gone well above the 
old limit of 3 ml/gal. 

This is what TEL can do: When 
added to a large number of premium 
gasolines the extra milliliter above 3.0 
averaged 0.7 octane improvement by 
Research, 0.9 by Motor, and 1.2 oc- 
tane on the road. 


More severity . . . In recent years con- 
siderable reforming and alkylation ca- 





pacity have been added in U. S. re- 
fineries. This has added more to the 
high-octane potential of the industry 
than necessary to meet demand. 

This potential has been augmented 
for motor fuel by the drop in avgas 
demand. Domestic avgas demand was 
81.5 million barrels in 1958. Last 
year it dropped to 76.5 million bar- 
rels. At the same time production of 
alkylate, a critical quality component 
of avgas, has gone up. It went from 
26 million barrels in 1958 to 34.9 
million barrels in 1959, an increase 
of almost 35%. 

With demand for avgas going down 
and with production of its major 
quality component going up, large 
quantities of alkylate have been re- 
leased for use in motor fuel. 

One dramatic indication of alkyl- 
ate’s increased availability showed up 
in a recent survey. It showed one 
sample of superpremium with a higher 
Motor than Research rating. In ef- 
fect, it had a minus sensitivity. It is 
almost certain that this was accom- 
plished by the use of a large per- 
centage of alkylate. 

The unused potential of available 
refining processes in the U. S. is suf- 
ficient, it is believed, to add at least 
2 and possibly 3 octane numbers to 
the gasoline pool. Pool octanes would 
go up nearly 2 numbers if 1 octane 
were added to premium and 2 to 
regular. 

This could be accomplished by 
maximum use of the country’s re- 
forming. capacity. Higher octane 
product would be available, too, 
through judicious use of reduced 
yields in reforming and more’ anti- 
knocks. Reforming severity. alone 
could add an octane, but its cost 
would be another matter. 


Refiners’ views . . . The prospect of 
more regular and less premium is not 
appealing to refiners. 

Just as some automobile makers 
were sorry to see public demand swing 
from the more profitable standard 
makes to the less profitable compacts, 
so would many refiners hate to see 
demand switch from more profitable 
premium to less profitable regular. It 
won't happen as fast in oil as it did 
in cars because the public’s taste in 
motor fuels does not change that 
fast. But a change does appear to be 
in the making. 

It’s a distasteful prospect, but it 
could be tempered by one thing. If 
the proportion of regular does go up 
and premium down, the latter will be 
less costly and easier to make. It’s 
quite possible then that premium 
would remain as profitable as ever, 
even if it does lose some of its share 
of the over-all gasoline market. 
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At take-off, truck driver calls dispatcher 
at Chicago to make sure product needed ing 


is flowing in pipeline. 
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remote-control 


Pipeline dispatcher releases motor-operated valve at Trenton by dial- 
telephone code number. 


This permits the truck 


driver at take-off terminal to load directly from pipeline. 


Overall view of Indiana Standard’s key-stop tankless take-off in operation near Trenton, Mo. It’s termed an innova- 
tion in petroleum-product distribution. 


Key-Stop: Turn the Key and Load Up 


STANDARD Oil Co. (Ind.) has 
found the key—literally and figura- 
tively—to loading gasoline or heating 
oils directly fr»m underground pipe- 
lines. 

It’s a key-stop take-off, which elim- 
inates expensive storage tanks. Indiana 
Standard has completed a year’s pilot 
operations at the first such tankless 
take-off at Trenton, Mo. 
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The automated terminal design fea- 
tures remote control of take-off 
valves. The remote control is coupled 
with local control of loading by the 
truck driver, who operates the loading 
valve and its meter by key. 

F. Cushing Smith, general manager 
of supply and transportation for Indi- 
ana Standard, says the need for stor- 
age tanks is eliminated since the tank 


trucks load from the pipeline as the 
product flows by. This enables the 
tank trucks to supply nearby bulk 
plants more economically, Smith adds. 
The company is planning three ad- 
ditional tankless terminals this year, 
one near St. Joseph, Mo., and two in 
Michigan, near Constantine and near 
Girard. A modified key-stop also is 
planned for Cedar Rapids, Iowa. 
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3 Driver unlocks key-operated control which permits dis- 4 Inserting delivery ticket into printing meter is required 
patcher to dial open the valve for desired product. of transport driver before taking the load of product 
Valve closes automatically after filling. from the pipeline. 














After loading from pipeline is completed, flash point 7 Transport driver picks up key to unlock bulk plant at 


of each load of heating oil is tested by the truck driver his destination. This key-stop method permits unloading 
before transport leaves the terminal. in absence of bulk-station agent. 


MAY 16, 1960—VOL. 58, NO. 20 103 





Compacts Under Study 


... but there’s no agreement yet on their economy for big 


companies operating large automotive fleets, AGA learns. 


FIVE large companies which op- 
erate fleets of passenger cars have 
turned in their reports on compacts. 

The verdict: Mixed. 

Some companies want more time to 
judge their merits. But no one has said 
thumbs down, and some are enthusias- 
tic. 

This appraisal of the compacts 
occured at an unusual off-the-record 
panel discussion held at the distribu- 
tion and transmission conference of 
the American Gas Association in New 
Orleans last week. 

The speakers represented five large 
utilities in New York, Pennsylvania, 
Illinois, New Jersey, and Missouri. All 
have tried compacts and kept close 
records on mileage, maintenance, in- 
itial cost, etc. 

One company disclosed it has 
bought 200 compacts and is preparing 
to add another 600 if the 1960 per- 
formance meets expectations. Other 
companies are more wary, and one 
has serious doubts it will save anything 
at all. 


The companies had a wide variance 
in mileage experience—from as low 
as 10.8 miles per gallon to as high as 
18. The great difference, they decided, 
may be explained partially by the 
ability of the drivers to handle them 
properly. 


Company A... The company which 
had serious reservations about the 
compacts found it would buy them for 
$200 to $250 less than regulars but 
feared it will lose much of this ad- 
vantage on resale, especially if the 
compact loses favor with the public. 

While some of the compacts of this 
company made 17 mpg., those assigned 
to the “work group” made only 13.83, 
compared with 13.78 mpg. for stand- 
ard cars. The company figured its 
total yearly saving would come to $57 
per car, and this could be wiped out 
in the fifth and sixth years of the car’s 
life if repairs were heavy. 


Company B .. . This company failed 
to find any difference in mileage be- 





ROBERT A. BICKS is now, 
officially, the Government’s chief 
trust buster. 

President Eisenhower has nomi- 
nated Bicks to the position of as- 
sistant attorney general to head the 
Justice Department’s antitrust divi- 
sion. 

Bicks has been serving as acting 
assistant attorney general, so the 
President’s action merely solidifies 
his position. 

Although there has been some 
grumbling about Bicks being “too 
tough,” it isn’t likely that his ap- 
pointment will face much open 
Opposition when it comes before 
the Senate for confirmation. 

Bicks has already made it clear 
by his earlier actions that he in- 
tends to concentrate on antimerger 
cases. He already has been instru- 
mental in blocking several, includ- 
ing the proposed Texaco-Superior 
merger. 

His reason for singling out 
mergers as a special target, par- 
ticularly in the oil industry, is this: 
He thinks the best way to keep the 
industry competitive—and he 
thinks it is competitive now—is to 





Merger Foe Gets Top Antitrust Post 


ROBERT A. BICKS 
. chief trust buster 


guard against mergers which would 
tend to cause the oil industry to 
fall into the pattern of highly con- 
centrated industries, such as steel 
and automobile (OGJ, Oct. 5, 
1959, p. 97). 
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tween the Rambler and Lark com- 
pacts and the Ford and Chevrolet, 
although the testing was limited. The 
only appreciable difference, so far, 
has been a savings of $300 on initial 
price. 

The company, however, has bought 
another dozen Larks and a dozen 
Falcons and admits “we don’t know 
what the results will be.” 


Company C .. . This company had 
bad luck with first compacts—the for- 
eign Anglia—but turned up with good 
results on its first Ramblers and Larks. 

Spare parts were hard to get for the 
Anglias, and the company is replacing 
at least 12 of the 18 purchased. 

The first quarter’s experience on the 
company fleet showed the operating 
expense on the Rambler American to 
be the least, with the Lark second, the 
regular Rambler third, the Anglia 
fourth, the Ford fifth, and the Plym- 
outh sixth. 

However, the company pointed out 
that it was comparing Fords and Plym- 
ouths that were 3 to 4 years old with 
the newly bought compacts. Nonethe- 
less, the experience so far has en- 
couraged the company to make plans 
for buying 218 Falcons, Larks, Ram- 
blers, and Valiants and to fill 95% of 
its new-car requirements for 1961 
with compacts. 


Company D ... A fourth company re- 
ported that its brief experience with 
compacts has convinced it that a 
saving of $450 can be expected over 
the life of each car. 

Mileage has hit 16.81 mpg., com- 
pared with 12 mpg. for regular cars. 
This company favors the Falcon but 
said it bought Valiants too late to get 
a clear experience test. The Corvair 
was unsatisfactory because its irregu- 
lar trunk was not suited to company 
needs, and the mileage did not match 
the Falcon’s. 


Company E .. . The last company on 
the panel has gone furthest with the 
compacts. It will buy up to 800 of 
them if the 1960 maintenance figures 
are satisfactory. 

The company started out by buying 
one each of the Corvair, Falcon, Lark, 
Valiant, and Rambler American. It 
kept records and required drivers to 
fill out performance questionaires. It 
now owns 53 compacts, has 38 on 
order, and expects to have 200 by 
the end of the year. 

It was found they cost $200 less 
than regular cars, and this saving will 
amount, therefore, to $40,000 for the 
200 cars this year. If the compacts get 
5 mpg. more than the regular cars— 
which the company expects—it will 
save another $18,000. 


THE OIL AND GAS JOURNAL 

















QB) ico: 
FEE 
POSITIVE CONTROL OF MATERIALS IN MOTION BIE egepets 






ONE BLENDER 
REPLACES 

INTERMEDIATE 
TANKAGE 







SUPPLY PUVP 


hopooriioneis continuous, automatic in-line blender cuts tankage 


needs, reduces costly time losses! 


Compact Proportioneers system permits simultaneous 
delivery of #2 and #6 fuel oil and any intermediate 


grade ... using minimum tankage. A twist of a dial meets 
individual customer requirements . . . faster . . 
, Safer... at savings up to ’2¢ per gallon. 


Remote control features completely explosion-proof 
wiring . . . permits location of control equipment in 
dispatchers office, installation of meters and valves with 
minimum disturbance to existing piping. Performance- 
proved, totally integrated system promotes maximum 
production from existing personnel and real estate . . . 
reduces inventory requirements . . . lowers taxes. 
Operation “fail-safe” under all conditions. Excellent 
repeatability. Written guaranteed accuracy! 


industries 


BUILDERS-PROVIDENCE * PROPORTIONEERS + OMEGA 












METERS + FEEDERS * CONTROLS / CONTINUOUS PROCESS ENGINEERING 






Write for complete data. B-I-F Industries, Inc., Dept. P 
377 Harris Avenue, Providence 1, Rhode Island 
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Small-Tract Compromise 


. .. sought by Alcoa to limit losses laid to town-lot drilling 


in Carancahua Beach and Port Alto, Texas. 


VICTIMS of tiny-tract drilling in 
Texas have received little relief from 
their barrage of court actions in the 
past year. 

In all suits to date, the courts have 
uniformly upheld drilling permits 
issued by the Texas Railroad Com- 
mission. And they have just as steadily 
upheld the commission’s static prora- 
tion formulas for fields with small- 
tract wells. 

These formulas — which dispense 
allowable 50% on acreage and 50% 
on the well for oil pools, two-thirds 
acreage and one-third well for gas- 
fields—admittedly permit small-tract 
wells to produce far more than the 
hydrocarbons in place. 

Some operators, whose properties 
are being bled by offsetting small- 
tract wells and who are tired of beat- 
ing their heads against the thick legal 
wall, are ready to compromise. 

Two such are Aluminum Co. of 
America and Crown Central Petro- 
leum Corp. Leases of Alcoa and its 
partners, according to their calcula- 
tions, originally boasted about 84.4% 
or 350.9 billion cubic feet of the gas 
in place in the multipay Appling field 
of Jackson and Calhoun counties. 

There are now 22 small-tract wells 
with 46 completions in Appling pro- 
ducing from town lots in Carancahua 
Beach and Port Alto. Alcoa contends 
these wells are draining off its group’s 
reserves at a rate which, if projected, 
will permit the company to produce 
only about 263.9 billion cubic feet. 

The Alcoa group’s suffering likely 
will not end there, however. A study 
by company engineers shows that there 
are 198 more town lots in the two 
communities. 

If a total of only 100 is eventually 
drilled, Alcoa argues, its projected 
gas recovery from the field would 
shrink to only 58.3% of original in- 
place reserves. 


“Confiscation allowable”... This de- 
pressing picture has led Alcoa and its 
partners to seek a change of rules for 
Appling. 

The change would recognize a 
small-tract well’s right to produce 
under the current two-thirds acreage, 
one-third well formula—but it would 
restrict that right to just one zone of 
Appling’s 10 Frio sand pays. 

The plan, in brief, would distribute 
all allowables in the field on a 100% 
acreage basis. Any operator feeling 
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that he stood to benefit more under 
the present formula, however, could 
designate one completion in his well 
(either oil or gas) to receive the “con- 
fiscation allowable.” 

He could later transfer this allow- 
able on adequate showing from one 
completion to another on the same 
lease. 

Such a special allowable, Alcoa 
argues, would prevent compounding 
of the injury to large-acreage owners 
as now happens in a field such as 
Appling where there is more than 
one pay zone. 


Need acute . . . Appling’s 22 town-lot 
wells had about 7.5 billion cubic feet 
of gas in place originally—or about 
1.8% of the field’s total reserve, Alcoa 
contends. 

These wells, however, had produced 
more than t wice this amount as of 
January 1. Small-tract production, 
Alcoa said, totaled 16.5 billion cubic 
feet. And this is roughly 30% of total 
gas produced by all operators. 

For emphasis, Alcoa submitted evi- 
dence on what it called a typical town- 
lot well in Appling—a well drilled on 
0.115 acre in Carancahua Beach. 

Royal W. Reiss, oil and gas opera- 
tions manager for Alcoa, told the 
commission this tract originally con- 
taoined a total of only 24,000,000 
cu. ft. of gas from all underlying Frio 
reservoirs. 

He calculated the 
gas reserves, including 
$5,000. 

Under the present formula, Reiss 
said, it would take this well only 15 
days to produce this reserve if it were 


value of these 
liquids, at 


triply completed in the Middle Kop- 
nicky, 7,500-ft. sand, and lower 7,600- 
ft. sand. 

Average cost of a single completion 
in the field to the deepest horizon at 
8,400 ft., he said, is $110,000. Each 
added completion adds another 
$10,000 to $15,000. 


Some don’t agree . . . Essentially all 
major Operators in Texas and many 
independents frown on Texas’ practice 
of permitting the drilling of wells on 
tiny leases or of granting allowables 
which make it so profitable. 

But the Alcoa proposal fails to 
excite many interviewed by the Journal! 
as a solution to the problem. 

One proration engineer said a com- 
promise “would sacrifice a principle 
for the sake of expediency.” Another 
company spokesman said he hopes the 
courts will solve the small-tract prob- 
lem. 

The Railroad Commission appar- 
ently is going to take a long, hard 
look at Alcoa’s proposal before mak- 
ing a ruling. Oral arguments are 
scheduled June 6. 


Miscible Plan Approved 


THE TEXAS Railroad Commission 
last week approved operators’ plans 
to unitize and launch an unusual mis- 
sible-recovery program in West Texas’ 
University Block 9 Wolfcamp field. 

The project will employ the high- 
pressure gas miscible technique. But 
operators will have to inject the 
equivalent of about 10,300,000 bbl. 
of gas, LPG, and water to boost pres- 
sure from the present 1,485 psi. to 
about 4,300 psi. before this process 
will function at top efficiency. 

Atlantic Refining Co., unit opera- 
tor, estimates the drive will hike 
Block 9 Wolfcamp recovery by about 
35,830,000 bbl. (OGJ, May 9, p. 100). 





PROCESSING 


Controlling interest in Petroleum 
Chemicals, Inc., has been acquired by 
Cities Service Co. The company was 
formed on a 50-50 basis by Cities 
Service and Continental Oil Co. in 
1954. It acquired the government- 
owned butadiene plant in New Or- 
leans in 1955. Since then it has ex- 
panded the unit, added an anhydrous- 
ammonia plant, and built a 200,000,- 
000-lb. ethylene plant. The change in 
ownership gives Cities Service a 55% 
interest and Continental a 45% in- 
terest. 


SRIEFS ... 


A license for the use of Cosden 
Petroleum Corp.’s technique for man- 
ufacturing polybutene has been issued 
to Naphtachimie of Paris, France. 
The French firm is building a buta 
diene extraction unit for polybutene 
production. 


Ethyl has developed its fourth phos- 
phorous additive, Ignition Control 
Compound 4, which, it says, provides 
more phosphorous per pound of com- 
pound than any similar preignition 
control additive. Ethyl claims the 
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Fireworks Likely When FPC Nominees Quizzed 


® Current FPC investigation and controversy over Connole’s ouster may touch 


off some sharp questioning when Sweeney and Donegan go before senators. 


PAUL A. Sweeney and Thomas J. 
Donegan, selected by President Eisen- 
hower to serve on the Federal Power 
Commission, are scheduled to face a 
Senate committee next week. 

The hearing, by the Senate inter- 
state and foreign commerce commit- 
tee, is part of the standard routine of 
Senate action on presidential appoint- 
ments to regulatory agencies. 

This one may create some fire- 
works, however, because of the cur- 
rent controversy over the FPC and 
over the President’s failure to reap- 
point Commissioner William R. Con- 
nole. (See related story, p. 96.) 

Democratic members of the commit- 
tee may seek to stall action on the ap- 
pointments, thus leaving the selec- 
tions up to a new president in Jan- 
uary 

But observers also point out that 
the committee may find it awkward 
to create a delay unless it can come 
up with some reason for opposing the 
two new appointees. 

Since neither Sweeney nor Donegan 
is a controversial figure, such a de- 
velopment seems unlikely. 

Donegan is likely to be subjected 
to the sharpest questioning simply be- 
cause he has been chosen to replace 
Connole. Sweeney is to fill out the 
term of the late John B. Hussey. 


The nominees ... If criticism of 
either develops it is likely to be fo- 
cused on the fact that neither has had 
public utility regulatory experience. 
Donegan, a former FBI agent, is now 
a member of the Subversive Activi- 
ties Control Board. Sweeney is first 
assistant in the Justice Department’s 
office of legal counsel. 








Paul A. Sweeney 
... former oil-field roughneck. 


Although he has been a govern- 
ment attorney for many years, 
Sweeney is not unfamiliar with the 
oil industry. His father was an oil- 
field worker, starting in Pennsylva- 
nia and migrating to Oklahoma. 

Sweeney, reared in Bartlesville, 
Okla., worked as a roughneck in the 
oil fields during summers while he 
was attending college and tried to get 
an oil law practice started in Tulsa 
after he was graduated from law 
school. But that was in the early 
twenties and things were slack, so 
Sweeney took a job in Washington. 

As a Justice Department attorney, 
he has handled many natural-gas cases 








Thomas J. Donegan 
...he pays his gas bill. 


which had been appealed to the higher 
courts. 

By contrast, Donegan has had no 
experience with oil or gas cases and 
has been widely quoted as saying that 
his only knowledge of the oil and 
gas industry stems from paying a 
monthly gas bill. 

However, in his present role he 
hears cases as a board member, much 
as FPC commissioners do, and be- 
cause of his legal training he prides 
himself on his knowledge of the law 
and his ability to rule on facts and 
evidence. He also has had some ac- 
counting experience, which could be 
of help in gas rate cases. 











compound will increase spark plug 
life 3 to 3% times, reduce surface 
ignition 70 to 80%, and greatly re- 
duce the incidence of rumble. The 
new additive, trimethyl phosphate, 
presents no inductibility problems, has 
low antiknock destructiveness, and 
has no effect on the storage stability 
of leaded gasolines. 


A 5,000 bbl. refinery will be built 
at St. John’s, Newfoundland, by 
Golden Eagle Refining Co. of Canada, 
a newly organized subsidiary of Ultra- 
mar Co., a British holding company. 
It will be the first refinery in the 
province. 
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An HF alkylation unit with a ca- 
pacity of 1,500 bbl. daily of butylene 
alkylate has been placed in operation 
at the Santa Fe Springs, Calif., refin- 
ery of Wilshire Oil Co. It was de- 
signed by Universal Oil Products Co. 


Also for Refiners... 





A butadiene unit, utilizing the 
Houdry dehydrogenation process, is 
now on stream at the Japan Synthetic 
Rubber Co., in Yokkaichi, Japan. The 
unit has a capacity of 25,000 tons per 
year. 


IN THE NEWS: Interior wants to revise imports quotas (p. 92) . . . Rath- 
bone tells refiners they need a new product—profits (p. 94) . . . Refiners will 
be facing rumble and knock for a long time (p. 94) . . . Humble opens big 
polypropylene plant at Baytown (p. 98) . . . Polyisoprene looks like a comer 
in petrochemicals (p. 99) . . . Octane outlook: Less spread between premium 
and regular (p. 100) . . . Ethyl improves line blending (p. 108). 


PLUS THIS TECHNICAL FEATURE: Selected papers from the API 


midyear refining meeting (pp. 123-166). 
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Ethyl Improves Line Blending 


. . . by increasing accuracy and adding flexibility. New 


system, says Ethyl, saves unneeded expensive components. 


A NEW system for blending gaso- 
line in a refinery’s pipelines has been 
developed by Ethyl Corp. 

The system, Ethyl says, uses a 
digital computer and punch cards to 
control blending to a high degree of 
accuracy. Ethyl will engineer, de- 
sign, and supervise construction for 
commercial units. 

The system, Ethyl says, has several 
advantages: 

...Signal strength has no effect 
on the system. It is activated by elec- 
trical impulses only and is not sub- 


Bisti Operators Ask 


GREATER production for the mis- 
cible-phase unit in the center of Bisti 
field will be sought at a hearing May 
18 in Santa Fe, N. M. 

Sunray Mid-Continent Oil Co., 
operator for the seven companies in 
the Central Bisti unit, is asking for 
revision of field rules. It says the 
present allowable, established last 
March, restricts production too 
severely and “provides no incentive 
for pressure maintenance.” 

The unit’s 60 producing wells are 


ject to errors caused by variations in 
strength of the signals. 

-+»A_ built-in safeguard protects 
against disproportionate blending. If 
the flow of one component is restrict- 
ed, others are cut back proportionate- 
ly, and blending continues at a lower 
rate. 

.» Flexibility is achieved by abil- 
ity to locate control valves and meters 
as far as several thousand feet from 
the control center. It is not necessary, 
Ethyl says, to bring component lines 
near the blending-control center. 


Higher Allowable 


now making about 3,450 bbl. daily, 
less than half the northwestern New 
Mexico allowable of 120 bbl. daily 
for 80-acre wells. Sunray would like 
to obtain a unit allowable, rather 
than a per-well allowable, with per- 
mission to produce good wells at a 
rate which would make up for low- 
output wells. 
The company points out that a 
120-bbl. allowable for the unit’s 60 
producers and 21 injection wells 
would total 9,720 bbl. daily. It has 


Ethyl says any number of gasoline 
stocks and additives can be blended 
simultaneously. 

Accuracy in blending saves money 
by cutting down on expensive com- 
ponents which would be added to 
guarantee meeting specifications in a 
less closely controlled operation. 

Cards punched with coded infor- 
mation on quantity and composition 
of the blend control the operation. 
A card for a given blend is inserted 
in the card reader, the master control 
turned on and the blending begins. 
When the predetermined quantity is 
reached, the master control stops all 
operations. This eliminates the hu- 
man element entirely from the actual 
control of the blending. 

Ethyl plans to install one of its 
multicomponent blending units at its 
Houston plant. 


indicated it would be satisfied with a 
flat unit allowable of 5,000 bbl. daily. 

The miscible-phase project was in- 
itiated last year at a cost of $3,250,- 
000. Before unitization, the area pro- 
duced as much as 5,000 bbl. a day. 
Operators voluntarily cut production 
for a 6-month period last year from 
3,500 to 1,250 bbl. daily while the 
LPG slug was being placed and pres- 
sure built up. 

Also in the unit are Amerada pe- 
troleum Corp., El Paso Natural Gas 
Co., Pan American Petroleum Corp.., 
Phillips Petroleum Co., Shell Oil Co., 
and Southern Union Gas Co. 





PIPELINE BRIEFS... 


Laying of the 1,800-mile gas pipe- 
line from the Permian and Hugoton 
basins to the California boundary has 
been completed by Transwestern Pipe- 
line Co. The line, ready for operation 
in July, will deliver natural gas to the 
Pacific coast from fields in Texas, 
Oklahoma, and New Mexico. The line 
is solidly welded and will join the 
Pacific Lighting Gas Supply Co.’s line 
near Needles. 


A 72-mile gas pipeline, costing more 
than $6,000,000, will be built by Al- 
berta Gas Trunk Line Co. from near 
Torrington to the vicinity of Rimbey, 
Alta. Completion is scheduled by 
September 30. Bannister Construction 
Co. of Edmonton is contractor for 
this 24-in. extension of Trunk Line’s 
main line. 


Some 37 miles of gas line will be in- 
stalled this year by Pacific Gas & 
Electric Co. on its California system. 
Company crews will lay 11 miles of 
20-in. from Pittsburg to Walnut Creek, 
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9 miles of 12-in. from Berenda Creek 
to Chowchilla, 8 miles of 16-in. and 2 
miles of 10-in. at Fresno, and 7 miles 
of 16-in. from Ignacio to Petaluma. 

A 25-mile gathering system of 2, 3, 
and 4-in. pipeline has been completed 
by Rock Island Oil & Refining Co. 
connecting Skelly Oil Co. leases in 
Cahoj and Wilhelm fields, Kans., and 
Reiher field, Neb. The connections 
will eliminate trucking charges of 40 
cents a barrel 


Up to 17,000,000 cu. ft. daily will 


Also for Pipeliners ... 


be taken by El Paso Natural Gas from 
Bisti field, in New Mexico. FPC has 
granted authority to install 3,470 hp. 
on the Bisti gathering system costing 
$1,454,000. El Paso proposes to take 
25,000,000 cu. ft. daily from Bisti in 
another application. 


A 30-mile 2 to 20-in. gas line is 
being laid by Milwaukee Gas Light 
Co. under contract to Mohawk Con- 


tractors, Inc., Butler, Wis. 


Expansion of Pembina Pipe Line’s 
crude-gathering system is being done 
by Mannix Co., Ltd., Calgary. The 
contractor expects to install 70 miles 
of 3 to 10-in. in the Alberta field by 
December 15 


IN THE NEWS: Congressional subcommittee hearing concerning Corcoran 


incident shows FPC swamped with work (p. 96). . 


Indiana Standard delivers 


directly from pipeline to tank trucks with “key-stop” technique (p. 102) . 


Utilities have mixed feelings over using compact cars (p. 104). . 


. Two FPC 


nominees will face senators next week (p. 107). 


A complete list of pipeline projects is carried in the last issue of 


each 


WwW 


month. Current projects are carried in Pipeline Briefs. 


PLUS THESE TECHNICAL REPORTS: Avoid shorts at cased pipeline 


crossings (p 189) 


. . Alaska gets its first crude line (p. 191). 
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everal thousand success 


stories speak for Baker 
Retrievable Bridge Plugs and 
the men who run them... 


Why a retrievable bridge plug 
in the first place? The reason 
was a compelling one — there 
was a need to save time and 
money on certain important 
operations (see right). 

So a few years ago, Baker 
developed a new kind of bridge 
plug. Today, several thousand 
successful jobs later, Baker 
Retrievable Bridge Plugs have 
proved themselves to the satis- 
faction of operators the world 
over. 

There’s a reason for this suc- 
cess. Baker engineers have just 
one business — and that is de- 
signing oilwell tools. Likewise, 
Baker Servicemen have but one 
business — and that is running 
Baker tools. These are the 
things Baker concentrates on. 

Superior tools and profes- 
sional tool specialists to run 
them—it’s a hard combination 
to beat. That is why so many 
operators look to Baker for 
tools and service. 


BAKER 


RETRIEVABLE 
BRIDGE PLUGS 


BAKER 
. OIL TOOLS, INC. 
HOUSTON 

LOS ANGELES 
NEW YORK 





The Facts About Baker 


Retrievable Bridge Plugs 


WHY RETRIEVABLE 
BRIDGE PLUGS? 


Baker designed them to fill a 
need for bridge plugs that 
could be set or reset any num- 
ber of times without coming 
out of the hole. Without re- 
trievable plugs, drill-up time 
alone would be a formidable 
cost factor in certain opera- 
tions (see below). 


HOW THEY WORK 


1A Baker Retrievable 
Bridge Plug is run in on the 
Baker Full Bore Cementer — 
or by itself on wire line or 
tubing. Large bypass valves 
let it run freely. 


2 Operation is simple and 
positive. Once in the hole and 
released, it sets and packs off 
automatically —no rotation is 
required. 

3 Packoff is dependable. Two 
packing cups and two opposed 
sets of rocker slips hold pres- 
sure from either direction. 
When pressure differential 
reverses, the packoff reverses 
automatically. 


WHERE AND HOW 
THEY ARE USED 


1 They do many jobs. They 
see the most action in fractur- 
ing, acidizing, and squeeze 
cementing operations where 
they are teamed with the 
Baker Full Bore Cementer. 


2 These are the bridge plugs 
that made conventional strad- 
dle tools obsolete. A Baker 





Retrievable Bridge Plug and 
a Full-Bore Cementer can 
straddle virtually unlimited 
distance. 


3 Because these plugs are so 
easy to pick up and relocate, 
any number of zones cam be 
tested and treatedin one 
round trip. 


4 They are also used alone 
wherever a temporary plug is 
required down-hole. 


5 They are used to plug off 
just below surface to keep 
the well under control when 
working over or testing well 
head equipment. 


G They are kept available as 
emergency equipment for off- 
shore wells. 


ARE BAKER PLUGS 
SUPERIOR? 


For one thing, Baker Retriev- 
able Bridge Plugs have two 
sets of opposed rocker type 
slips. In Baker’s opinion, a re- 
trievable bridge plug needs 
this extra holding power. 
Moreover, the plug is self- 
setting. Setting requires 
neither rotation nor pulling. 
Note this, too: the bypass 
valves have no ports or slots 
to plug up with mud, sand, or 
junk. They are full-opening 
360° valves. These bridge 
plugs are simple in design, 
and are simple to operate. 
That is why they adapt with 
easy flexibility to the per- 
formance of many important 
operations, 




















THE NEWEST AND MOST ECONOMICAL 
PHOSPHORUS ADDITIVE! 


“Ethyl” Ignition Control Compound 4 provides more phosphorus per pound at a lower cost 


4 4 new plant for manufacturing ICC 4 has been com- 
pleted at Baton Rouge, La., and commercial quantities 
are immediately available. This phosphorus compound 
is an exclusive Ethyl product and its use as a gasoline 
additive in the United States is covered by patents. 


A NEW ECONOMICAL PROCESS for manufacturing IC¢ 
(trimethyl phosphate) now provides refiners with the 
lowest cost phosphorus protection. Thoroughly tested 
in both laboratory and field, it proved its effectiveness 
as a gasoline additive and had no undesirable side effects. 
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Effectiveness of “Ethyl” ICC 4 


Ethyl Research tested the effectiveness of ICC 4, in gaso- 
lines containing 3.0 ml. of tetraethyllead per gallon, as a 
suppressant of surface ignition and rumble, and as an 
extender of spark plug life. In every case, ICC 4 proved 
to be equally effective with other phosphorus compounds 
on the market, and showed a marked improvement in 
cost effectiveness. 


Surface ignition tests were made in single-cylinder en- 





gines. 
Relative surface 
Phosphorus ignition counts, %o 
None 100 
0.2 theory ICC 4 26 
0.3 theory ICC 4 20 


Rumble frequency was tested in a V-8 engine with a 
12 to | compression ratio. 





Rumble, % Mileage 
Phosphorus of observations Accumulations 
~~ None 100 8,000 
0.4 theory of ICC 4 20 9,500 


Spark plug life was tested in V-8 engines operated ona 
dynamometer. 
Relative life to fouling, % 
Phosphorus Engine A Engine B 
~~ None 100 (27 hours) 100 (32 hours) 
0.2 theory of ICC 4 330 (89 hours) 355 (114 hours) 





Like all “Ethyl” products, ICC 4 is backed by a full complement 
of technical and research services. If you wish, your Ethyl Repre- 
sentative will arrange for technical specialists to assist you in 
determining its most economic use in your refining situation. He 
also will be glad to supply you with detailed technical literature. 

Samples are available now for test purposes from your Ethyl 
Representative, or by writing to Ethyl Corporation Research Lab- 
oratories, Technical Service Department, 1600 West Eight Mile 


Road, Ferndale 20, Michigan. 
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RESEARCH LABORATORIES— Ferndale 20, Detroit, Mich. * Baton Rouge, La. * San Bernardino, Cal. 


No Deleterious Side Effects 


Exhaustive tests in current fuels show that ICC 4 has 
no undesirable effects on gasolines or engines: 

1. Low antiknock destruction. 

2. No effect on intake system deposits. 

3. Satisfactory exhaust valve durability. 

4. No effect on pistons, rings, or bearings. 

5. No effect on storage stability of leaded gasolines. 

6. And ICC 4 is compatible with other gasoline additives. 


Solubility a Minor Factor 


Because ICC 4 is water soluble, some phosphorus is ex- 
tracted from gasoline into water contained in storage 
and pipeline systems, of course. However, losses are 
small and economies are only slightly affected. 

Extractability studies indicate that initial losses will be 
small in routine blending or storage operations. More- 
over, the concentration in water bottoms will slowly reach 
equilibrium with the concentration in gasoline: thereafter 
losses will be negligible. Losses are greatest when ICC 4 
is first introduced. 


Economics of “Ethyl” ICC 4 

Ethyl has studied typical refining situations to establish 
the savings that can be made using ICC 4 as a substitute 
for phosphorus compounds that are less water soluble. 
Evaluations carefully allowed for losses in blending, 
storage and service station tanks. 

First year savings range from 10 to 15% of total phos- 
phorus additive cost. Greater savings are made when 
water bottoms achieve equilibrium or are eliminated. 





ETHYL CORPORATION 
New York 17, N.Y. 
Ethy! Corporation of Canada 


Limited, Toronto 
Ethyl! USA (Export) New York 17,N. Y. 
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After a hard hundred years... 


Pakistan Still Searches for Big Oil 


@ Huge structures and oil seeps stimulate exploration 


efforts in the bisected country. But the only strikes since 


World War Il have been gas wells. 


OPERATORS in Pakistan have one 
consoling thought to fall back on. It 
took nearly 50 years of drilling to 
bring in the first commercial discovery. 
Now, with the end of the second 50 
years in sight, somebody may be due 
for what is still to come—the first 
big oil. 

Staffs running the exploration play 
in the two-part country lying on either 
side of the Indian subcontinent may 
need this type of reflection now and 
then for moral support. If ever the 
term “cantankerous” fitted an oil 
country, the honor belongs to Pak- 
istan. 

The country is dotted with huge 
structures, has oil seeps, and existing 
commercial production. And it has a 
waiting market for domestic crude 
production. Even so, one company 
stopped drilling last year, and as of 
last week, others still were waiting for 
the first really major oil pay. 

This wait has gone on for a long 
time. The promise that still lures 
drillers attracted attention well back 
in the era when the region was part 
of British India. The first wells were 
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drilled by the Punjab Government 
after word of Colonel Drake’s discov- 
ery in Pennsylvania filtered out to 
India, and oil seeps were noted in 
1866 in the Attock area of what is 
now the northern part of West Pak- 
istan. 

This and several other exploration 
ventures in Punjab’s Indus River Val- 
ley were failures. Commercial produc- 
tion was not found until 49 years 
later when a syndicate that evolved 
into Attock Oil Co. struck oil at 
Khaur. 

Khaur field, opened in 1922, was 
the first of a cluster of small fields 
that are operated by Attock Oil. Oth- 
ers in the group found since then in- 
clude Balkassar, Joya Mair, and Dhu- 
lian. Output is refined at a small plant 
at Rawalpindi nearby, and products 
are marketed locally. 

Another small field was added to 
the group last year when Pakistan 
Oilfields, Ltd., an Attock Oil subsidi- 
ary, drilled a successful test at Karsal 
jointly with Pakistan Petroleum, Ltd., 
a Burmah Oil Co. subsidiary. The 
two subsidiaries were set up under a 











law stipulating that new concessions 
can be granted only to companies in- 
corporated in Pakistan. Private and 
government capital also took 30% 
interest in each venture. In addition 
to Karsal, Pakistan Petroleum also 
has a joint interest in Balkassar field. 

While the total output of these 
fields is only 8,500 bbl. daily, this 
production, in the face of other fac- 
tors, has coaxed companies into 
spending millions in search for bigger 
oil pools. 


740-ft. gas pay . . . Burmah Oil Co. 
has shouldered most of this load, both 
before and after World War II. In 
the period of World War I and the 
1920's, the company drilled seven dry 
holes in what is now West Pakistan, 
and three dry holes in East Bengal, 
now East Pakistan. 

Other companies which drilled un- 
successfully in the same period were 
Whitehall Petroleum Corp., which 
drilled a well at Jhatla, and Indo- 
Burma Petroleum Co., which drilled 
several tests west of the Indus River. 

Major success did not come, how- 
ever, until after World War II, when 
Burmah Oil's Pakistan Petroleum 
drilled into a major gas structure at 
Sui, in Baluchistan, west of Sind. In- 
terest in the dated back to the 
1880's when the Indian Government 


area 
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GAS PURIFICATION plont at Sui gas field treats the output of six wells before transmission to distant cities. The Sui reser- 
voir covers an area of about 75 sq. miles in the Baluchi Desert of West Pakistan. 


drilled a number of shallow holes, and 
recovered a total of about 25,000 bbl. 
of crude before giving up the project. 
Burmah Oil itself drilled a 4,512-ft. 
dry hole at Khairpur. 70 miles south 
of Sui, in 1925 

The well at Sui, in Baluchi Desert, 
was located on a pronounced dome 
pinpointed by field mapping and 
aerial surveys. After 9 months of drill- 
ing, the wildcat drilled into a gas pay 
that has been the major spur to ex- 
ploration in the area ever since. 

Sui reservoir covers an area of 
about 75 sq. miles, with a maximum 
column of about 740 ft. Reservoir 
pressure is approximately 1,955 psi. 
and gas after purification has a calo- 
rific value of at least 975 B.t.u. There 
was no measurable decrease in pres- 





NATIVES WERE hopefu! when this 


drilling n 





well 
ear Jacobabad, but it was unsuccessful. 


sure after 25 billion cubic feet was 
drawn from the dome. Reserves of re- 
coverable purified gas are from 4.5 
to 5.5 trillion cubic feet, taking into 
consideration reservoir control, poros- 
ity, compressibility, and other factors. 

The raw gas has a relatively high 
methane content of 90.10%. The re- 


mainder consists of 0.85% ethane, 
0.10% propane, 0.15% butane, 


0.05% pentane, 0.16% hexane, 4.5% 
carbon dioxide, 3.5% nitrogen, 
0.02% helium, and about 0.5% sul- 
fureted hydrogen. Condensate is pro- 
duced at the rate of about 18 gal. per 
1,000 M.c.f. of gas. 

The immediate prospects for mar- 
keting the gas were limited. But Bur- 
mah Oil, with an eye to the future, 
built a 348-mile 16-in. pipeline to 





was 
worker. 





Karachi, and later ran a line of simi- 
lar size northward to Multan. There 
are now six gas wells on the structure. 
Production at the end of last year had 
risen to 50 million cubic feet daily. 
This level will probably rise to 100 
million cubic feet daily by the end 
of next year. 

The gas moves to market under its 
own pressure. Purification facilities 
are being added, which may enable 
the company to produce enough sul- 
fur to make this a commercial side- 
line. 


More gas . . . The gas find at Sui 
whetted hopes for oil structures of 
similar dimensions. So far, however, 
no new oil has been found with the 
exception of Karsal, where the fourth 





WELLHEAD valve in the Sui gas field gets a turn from a Pakistani 
The maximum pay column in this reservoir is 740 ft. 











well is now under way. But wildcat 
after wildcat has drilled into gas pay. 
Pakistan’s gas reserves are now placed 
at about 11 trillion cubic feet, with 
an over-all average of 70% methane, 
16% carbon dioxide, and 13% nitro- 
gen. 

Pakistan Petroleum has found most 
of the gas. Its first well after Sui, at 
Zin, the high on a 70-mile-long struc- 
ture, tested 3 million cubic feet daily 
of gas, with a reservoir pressure of 
279 psi. There is an estimated 100 
billion cubic feet of low-grade gas, 
with 52% inert matter. 

A bigger field was found at the next 
test at Uch. Reserves are estimated 
at 2.5 trillion cubic feet. But even 
after removal of 46% carbon dioxide, 
the calorific value is only about 550 
B.t.u. The gas yields about 30 gal. of 
condensate per million cubic feet. 

Another 250 billion cubic feet was 
found at Khairpur. This has no com- 
mercial potential, however, with 90% 
inert material. Another 200 billion 
cubic feet was found at Kandhkot. 
Pakistan Petroleum is still trying for 
oil in West Pakistan, however, this 
time with a wildcat at Dowanda. 

A Standard-Vacuum subsidiary, 
Pak-Stanvac Petroleum, has the sec- 
ond-best gas field, at Mari. Stanvac 
found gas in the 11,000-ft. range in 
two of three Mari wells. It estimates 
its reserves of combustible gas at 2.8 
trillion cubic feet. The raw gas has 
74% methane, with a calorific value 
of 790 B.t.u. Reservoir pressure is 
1,035 psi. Because Sui gas has out- 
lets to major markets, Mari will prob- 


ably be shut in for the foreseeable 
future. 

Hunt International Oil Co. uncov- 
ered 30 billion cubic feet of gas at 
Mazrani last year in a joint test with 
Pakistan Petroleum. But again, there 
is no market and the field is not being 
developed. Hunt, after 11 wells total- 
ing 90,000 ft., has given up and 
shipped its rig to Libya. 

Three other companies are taking a 
look at West Pakistan. Royal Dutch- 
Shell has drilled two dry holes. Tide- 
water Oil Co. has not started drilling 
on its own, but had half interest in 
one of two dry holes drilled at Ka- 
rachi by Pakistan Petroleum. Pakis- 
tan-Sun Oil Co. has concessions, but 
has not started drilling. 

The government holds 25% in- 
terest in the Stanvac, Shell, Tidewater, 
and Sun Oil ventures. There is a stand- 
ard 50-50 profit split 


East Pakistan . . . The West Pakistan 
exploration picture is duplicated in 
the east wing of the country. Pakistan 
Petroleum has found gas fields at 
Sylhet and Chhatak, both of which lie 
in the northeastern part of East Pakis- 
tan, near the Indian border 

Here again, Burmah Oil subsidi- 
aries are making use of the gas where 
they can. A 30-mile pipeline from 
Sylhet to Fenchuganj will be com- 
pleted later this year. Reserves of 280 
billion cubic feet will supply a new 
fertilizer plant being built by a Jap- 
anese firm. The Fenchuganj plant, to- 
gether with a fertilizer plant under 
construction at Multan, West Pak- 


Gulf Hits Again in Western Libya 


The 
central part of Gulf’s 7,194,000-acre 


GULF Oil Corp. has a second oil 
well on its big Block 66 in western 
Libya. 

The company swabbed 50 bbl. per 
hour of 39.2°-gravity crude in F1-66 
wildcat. Pay was topped at 5,155 ft. 
The well is approximately 15 miles 
northwest of Emgayet 1, a 876-bbl.- 
daily discovery at about 4,100 ft. 


two wells are located in the 


other wells in the 
shows, but 


concession. Four 
vicinity had interesting 
were finally abandoned. 

Gulf’s production lies in the same 
general part of western Libya where 
discoveries of possible commercial 
value have been made by Oasis and 


ENI Will Construct Offshore Platform 


THE ITALIAN Government will 
build its own offshore drilling plat- 
form with technical help and key 
parts furnished by R. G. LeTourneau, 
Inc., Longview, Tex. 

LeTourneau built the only other 
mobile platform owned by Italy’s gov- 
ernment-owned company, Ente Na- 
zionale Idrocarburi (ENI). 

The new three-legged unit will be 
built by Nuovo Pignone, an ENI 
affiliate, at its plant at Massa, on the 
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north coast of Tuscany, and at the 
nearby port of Marina di Carrara. 
SAIPEM, also an ENI affiliate, will 
operate the platform 

ENI has not revealed where the 
platform will be used. The company 
holds offshore concessions in the Per- 
sian Gulf, the Mediterranean, and the 
Adriatic. The first LeToureau - built 
platform, a tender type, has been oper- 
ating off Sicily for nearly a year. 

The new self-contained platform 


istan, will make the country self-suf- 
ficient for fertilizers. One of Pakistan 
Petroleum’s current wildcats is at Fen- 
chuganj itself. 

A shorter, 12-mile pipeline is un- 
der construction from Chhatak to a 
cement factory. This will open in a 
few weeks. Chhatak reserves are esti- 
mated at 20 billion cubic feet. 

Stanvac has drilled two dry holes 
in East Pakistan. It is now drilling at 
Hazipur. Shell has a wildcat in pro- 
gress at Rasidpur. 


Tighten law . . . Most exploration is 
being carried out under laws promul- 
gated in 1949, when Pakistan was 2 
years old. These rules called for a 
private or government Pakistani par- 
ticipation of at least 30%. 

The law was tightened considerably 
last year. The maximum area of any 
one lease was reduced from 100 to 
50 sq. miles. Financial expenditure on 
exploration licenses was increased 
fivefold. Renewals are now limited 
to 1 year, instead of 3, and are re- 
stricted to one-half the original area. 
Rental on acreage has been placed on 
an ascending scale. The fee starts at 
10 rupees, about $2.11, per square 
mile the first year. It doubles each 
year until rental reaches 80 rupees, 
or about $16.80, in the fourth year. 

Most local demand is supplied by 
product imports. This picture will 
change in 1962 when a jointly owned 
30,000-bbl. refinery opens at Karachi. 
The partners will be Burmah Oil, 
Shell, Stanvac, and Caltex, along with 
private Pakistani capital. 


and Shell. Emgayet | is approximately 
100 miles east-southeast of Oasis’ 450 
to 500-bbl. discovery A1-26, located 
on adjoining Block 26. The Gulf finds 
also are about 150 miles south-south- 
east of Shell’s 700-bbl. find at Bir 
Tlacson, on Block 70. 

The company has one other rig 
active in Libya. This is drilling ahead 
from 3,180 ft. in A3 in Block 68, 
lying to the south in Fezzan. 


will be about twice as large as the 
first one for ENI and the largest with 
the LeTourneau label. The company 
has dubbed it the first of its “Inter- 
national Class” platforms and hopes 
to direct the construction of additional! 
ones for the Italian company. 

he platform, in addition to drill- 
ing equipment, will have living quar- 
ters for 50 men and enough storage 
space to Operate in remote areas with- 
out frequent deliveries of supplies. 
Also it will contain an_ electronic 
sensing device that sounds an alarm 
if it settles out of level. 
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Companies Get Another Shot at Egypt 


@ Thirteen concessions covering 74 million acres in the Western Desert are 


being offered. Oil companies have until August 15 to submit bids. 


EGYPT is putting up a vast 116,- 
000-sq.-mile area in its Western Des- 
ert for concession bids. 

The ministry of industry has set 
an August 15 deadline to accept oil- 
company offers for acreage in the 
region where oil prospects have been 
brightened the last 2 years by dis- 
coveries in Libya. 

The desert is divided into 13 con- 
cession areas, which are made up of 
a number of exploration permits. 
Concession terms provide that 25% 
of the permits in each concession 
must be relinquished after 3 years, 
50% of the permits after 6 years, 
and only 15 exploration permits may 


be retained in one concession after 
10 years. 

Royalty will vary, but the terms 
call for no less than 15% in cash 


for 10 years after the exploration per- 
mit has been converted to exploita- 
tion, and then 25% after that period. 

It also calls for formation of an 
Arab company for the exploitation of 
any oil production, with the right of 
the government to participate in the 
company. 

Cairo newspapers last month re- 
ported that Dr. Aziz Sidgi, UAR min- 
ister for industry, has already received 
11 bids for Western Desert acreage 
from a number of companies, includ- 
ing Sahara Petroleum Co., which once 
held the major part of the desert 
under concession 

According to the Cairo report the 
companies bidding or expressing an 
interest include Pan American Inter- 
national; Atlas Corp., through Panoil 
Co. of Dallas; Mobil Oil International; 
Ente Nazionale Idrocarburi, Italy’s 
government-owned oil agency; Anglo- 
Egyptian Oil Fields, a joint Shell- 
British Petroleum company that has 
long operated in Egypt; Atlantic Re- 
fining Co.; and Sahara Petroleum. 

The area now being offered to pros- 
pective oil drillers is larger than the 
90,000 sq. miles which was explored 
during the 1950's by Sahara Petro- 
leum, a four-company combine of 
Americans. It includes all the origi- 
nal Sahara Petroleum concession, plus 
the region to the south where Pan 
American year conducted a 
2-month surface reconnaissance. 


last 


work ... The 
of American 
holes in the 
but one below 


Sahara Petroleum’s 
four-company group 


firms drilled nine dry 
Western 


Desert, all 
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10,000 ft., and spent more than $35 
million in its unsuccessful 42-year 
search. The operation was carried out 
by Sahara Petroleum, a subsidiary of 
Continental Oil, operating for its par- 
ent and three partners, Ohio Oil, 
Cities Service, and Richfield Oil. 

The group’s original concession cov- 
ered all the territory west of the Nile 
and north of the 28th parallel. During 
1957, the group gave up 25% of the 
original grant at the end of its first 
3 years of operation. All the acreage 
turned back at that time was in the 
southern portion of the huge tract. 
Late in 1958, the group threw in the 
towel and turned back the remaining 
57,600,000 acres after its ninth wild- 
cat was bottomed dry at 12,390 ft. 

Sahara’s first tests were drilled in 
the northeastern sector of the vast des- 
ert and to the northwest of the Cairo 
vicinity where three other dry holes 
were drilled by others in the 1940's. 

Sahara’s first test, Borg el Arab, 
southwest of Alexandria and near the 
Mediterranean coast, was dry at 13,- 
300 ft. Later in 1956, the company 
walked away from Wadi el Natrum at 
13,348 ft., about 50 miles northwest 
of Cairo. 

The following year, Sahara spread 
the Western Desert with four deep 
and widely spaced wildcats. The first, 
Gibb Afia, was abandoned at 10,066 








ft. to the west of the big Qattara de- 
pression. It was followed closely by 
the Betty 1, drilled to 14,463 ft. in 
the east central part of the depression 
itself. The company tested another 
coastal area with the 14,998-ft. Mersa 
Matruh, near the town of Matruh on 
the northern coast. The fourth test 
was Baharia Oasis, in the extreme 
southern portion of the concession. 
This test only went to 6,042 ft. and 
was the shallowest drilled by Sahara. 

The following year the company 
again tested the Qattara depression 
with Ghazalat 1, which went to 10,- 
082 ft. The last remaining drilling 
was done that same year with Faghur, 
drilled to 10,925 ft. just to the east 
of the Libyan border, and the 12,390- 
ft. Mamura wildcat, along the sea- 
coast about 75 miles east of Libya. 

The only previous drilling done in 
this vast area of Egypt were four 
6,000-ft. tests drilled in the 1940's by 
three different companies. Standard 
Oil of Egypt drilled two dry holes 
just west and slightly to the south of 
Cairo, one to 5,615 ft. and the other 
to 6,289 ft. 

Southern Mediterranean Oilfields 
drilled a 6,253-ft. dry hole about 25 
miles northwest of the Standard dust- 
ers. Anglo-Egyptian Oilfields drilled 
one dry hole about 100 miles west of 
Alexandria. It went to 6,115 ft. 
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Shell Development Co. Design 


MANY SAVINGS come your way 
when you say Goodbye to hand 
sampling and laboratory analysis 
of tower output. 

With the refinery-proved Hal- 
likainen-Shell Boiling Point Ana- 
lyzers, you are certain of lower con- 
trol costs, better yields and uniform 
products that always please customers 
by meeting specifications. 

In that way, these new _ instru- 
ments pay out in 30 to 60 days. After 
that, the savings show up every month 
in lower costs for you. 

One instrument can be adapted to 
record either the initial boiling or the 
10% point (200° to 400° F). The 
other, can be set from below 90% to 


the end point (200° to 600° F). Both 


monitor continuously. 

Corrections in the tower can be 
made immediately—either manually 
or by an automatic signal fed into the 
tower control. Compare that with 
the tower stream going wrong for 
hours before the usual lab analysis can 
detect it! 

These Hallikainen Instruments— 
proved accurate, reliable and safe— 
operate with a constant sample 
flow. Aside from changing the re- 
cording chart daily, little attention or 
maintenance is needed. 

Write for all the technical facts 
on the Hallikainen-Shell Boiling 
Point Analyzers and then decide for 
yourself how these instruments can 
for your refinery. 


Save money 


Shell Development Co. Design 


Other Hallikainen Products: 


Continuous Vapor Pressure Analyzer, samples 
vapor pressure in stream—Continuous Vis- 
cometer, reduces lab analysis, gives better 
control—Sulfuric Acid Analyzer for sulfuric 
acid alkylation plants—Continuous Color Ana 
lyzers. Write for literature. 


1341 Seventh 


Street 


Berkeley 10, Calif. 
Phone: LAndscape 4-1757 


THE OIL AND GAS JOURNAL 





MAY 16, 


Production Starts in a Third Kuwait Field 


® Raudhatain is not in the same class as Burgan, Kuwait's biggest field, but 
it will start out producing 100,000 bbl. daily and be increased to 200,000. 


RAUDHATAIN oil field in north- 
ern Kuwait has gone on commercial 
production with an initial output of 
100,000 bbl. daily. 

The 5-year-old field is moving 
crude to Mina-al-Ahmadi tanker ter- 
minal on the Persian Gulf via a 65- 
mile 30-in. buried pipeline. Output 
will be stepped up later to 200,000 
bbl. daily. 

Kuwait Oil Co., jointly owned by 
British Petroleum and Gulf Oil, has 
drilled 26 development wells since 
the discovery was made late in 1955 
in the 7,800-10,000 ft. range. In ad- 
dition, a well at Sabriya and another 
at Bahrah are tied into the gathering 
system. 

Field facilities include five pairs of 
gas/oil separators, working in two 
stages. The final stage takes place in 
two 50,000 bbl. flow tanks. The 
gathering center is designed for opera- 
tion with a minimum of personnel 
and is combined with the power and 
pipeline pumping station. Three 900 
hp. gas turbines drive three centrifugal 
pumps on the pipeline, while three 
250 hp. diesel engines drive three 150 
kw. generators for power needs. 

Raudhatain is considered a good 
field, but not in the same class as 
Burgan in the south. Burgan is the 
source of most of the 1,500,000 bbl. 
daily produced in the shaikhdom, with 
Magwa-Ahmadi providing the balance 
until Raudhatain oil was added. Bur- 
gan and Magwa-Ahmadi maintained 
Kuwait as the world’s fourth ranking 
oil country with only about 300 pro- 
ducing wells 
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ONE OF THE RIGS used to drill the Raudhatain field in northern Kuwait. The 
26 wells in the field are from 7,800 to 10,000 ft. deep. 


Raudhatain 1 was bottomed at 
10,301 ft. in October 1955 after test- 
ing commercial oil in several sands, 
ranging from Upper Burgan to Lower 
Cretaceous Zubair. The well was com- 
pleted in a thick Burgan pay. 

Three field wells were completed 
in Zubair, while the rest have been 
completed in Burgan pay. These test 


from 14,000 to 20,000 bbl. daily, and 
probably average 300 ft. of net pay 
(OGJ, Sept. 7, p. 116). 

The Raudhatain pipeline terminates 
at Kuwait Oil’s new North Tank 
Farm at Mina-al-Ahmadi. The pier 
can handle five medium tankers or 
two 100,000-ton ships plus two smaller 
vessels at the same time. 


Drop in U. S. Workers Cuts Venezuelan Income 


ply, and contracting firms account 
for another 1,200 to 1,300 severances. 
There were 11 geophysical companies 
with offices in Caracas a year ago. 


THERE ARE one-third fewer U. S. 
citizens working in Venezuela than 
a year ago, and this is costing the 
country from $21 to $30 million a 
year. 

The sharp drop is one of the clear- 
est indicators so far of the depressed 
state of the Venezuelan oil industry. 
A survey conducted by U. S. Con- 
sulates in the country showed that 
there were only 5,374 U. S. employes 
on March 31, compared with 7,891 
a year ago. This is a difference of 
2,517 employes, a decline of 31.9%. 

The average American in Vene- 
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zuela spends from $700 to $1,000 per 
month, consequently, the total loss 
to the Venezuelan economy is esti- 
mated at $21 to $30 million. 

The consulate figures indicate only 
the minimum change. U. S. citizens 
are not required by consulates either 
to check in or check out of the coun- 
try, and not all companies queried 
answered the census. The actual 
totals are believed to be considerably 
more. 

Of the employes who left jobs, 
more than 650 were from oil com- 
panies. Personnel from service, sup- 


Today there are none. The situa- 
tion is similar for drilling contractors 
and supply stores, particularly in the 
Barinas and Anaco areas. 

The ranks of geologists, geophysi- 
cists, and paleontologists were thinned 
by 101 persons last year, leaving a 
total of 333 on payrolls. The num- 
ber of Venezuelan exploration tech- 
nicians remained virtually the same, 
increasing from 48 to 49. 
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Fuel Oil and Jet Fuel Top Military Purchases 


OIL’S biggest customer, the U. S. 
military, purchased more than _ half 
of its petroleum supplies from foreign 
sources in the last fiscal year. 

Two areas, the Persian Gulf and 
the Caribbean, supplied 52% of the 


Military Sea Transportation Service 
total lift of 16,669,660 long tons in 
fiscal 1959. Almost two-thirds of the 
total transported was fuel oil and jet 
fuel, Vice Admiral Roy A. Gano, 
commander of MSTS, told the annual 


API tanker conference last week in 
Atlantic City. 

The percentage breakdown on 
products is: Fuel oil, 34%; jet fuel, 
30%; 13%; avgas, 15%; 


mogas, 7%; and other 1%. 


diesel fuel, 





FOREIGN BRIEFS... 


The well also is good 


The second stage of a new petro- 
chemical plant at Dormagen, West 
Germany, is going on stream. The 
new units of thee Edrolchemie 
G.m.b.H. plant near Cologne include 
cracking and gas separation facili- 
ties designed to triple the company’s 
ethylene output. British Petroleum 
and Farbenfabriken Bayer each have 
50% interest. 


A 50,000-bbl. refinery at El Palito, 
Venezuela, has been placed in oper- 
ation by an affiliate of Mobil Inter- 
national Oil Co. The $30,000,000 
facility processes crude from Bari- 
nas Province, in southwestern Vene- 
zuela, which is moved to the refinery 
by a 210-mile pipeline. 


A NEW, deeper pay has been 
found in Israel’s Heletz oil field by 
Lapidot Oil Prospectors. Ltd. The 
latest well in the 2,600-bbl. daily field, 
Heletz 25, has an indicated produc- 
tion of 150 bbl. daily from limestone 
encountered about 160 ft. below exist- 
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ing oil sands 
for 200 bbl daily from the upper zone. 
The test, bottomed at 5,160 ft., was 
the first in Israel to obtain production 
from Cretaceous limestone 

The “Second Baku” producing area 
is moving westward. Russia says out- 
put from Baranovka and Slavkinsk 
fields in Ulyanovsk Province, west of 
the Volga River, will triple in the next 
The province so far has 
factor in So- 


few years 
not been 


viet production. 


an important 


A seismic survey on 27,520,000 
acres in western Queensland, Au- 
stralia, is to be made by Phillips Pe- 
troleum and Sunray Mid-Continent 
The companies have an option to drill 
to earn a full interest in a pre-selected 
one-half of the acreage from Papuan 
Apinaipa Petroleum Co., Associated 
Australian Oil Fields, and 
Freney Oil Fields 


Associated 


Russia is building drilling equip- 


ment capable of drilling wells in the 
8,000-10,000 meter range, or 26,248- 
32,810 ft. It says the day is not far 
off when such depths will be reached. 
Deepest well in Russia to date is a 
15,929-ft. hole in Zyr field, near 
Baku. Plans have been made for a 
22,965-ft. hole in the same area. 


A Yugoslavian oil discovery near 
the Austrian border reportedly may 
become the country’s biggest oil field. 
[he find is in Podravina. 


A plant to produce polyolefins will 
be built by Foster Grant Co., Leo- 
minster, Mass. Initially the plant will 
produce polyethylene. The location 
and capacity have not been an- 
nounced. Scientific Design Co., New 
York, has been contract 
to build the plant. 


awarded a 


First drilling in the North Sea will 
be done later this year off the Neth- 
erlands. N. V. Nederlandse Aardolie, 
Mij. (NAM), owned by Royal Dutch- 
Shell and Jersey Standard, has picked 
three locations. NAM has placed an 
order with a British shipyard for a 
$1.4-million DeLong barge. 
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SINCLAIR OIL CORPORATION ° 


Geologists use new portable oil search- 
ing tool to probe shallow rock structures 
that conventional seismographs bypass. 


4 ) 


Meeting the Future Need for Oil 


The biggest job America’s oilmen face is finding 
economically all the petroleum energy this country 
will need in the “soaring sixties.” Most economists 


expect petroleum demand to rise 50 per cent by 1970. 

Sinclair is tackling the heart of the problem by 
expanding its research into more efficient means of 
finding and recovering oil and gas. It is seeking 
scientific break-throughs that will mean more barrels 


of oil found and recovered per dollar spent. 


One experiment being tested is the unique, portable 
seismograph above. Developed by Sinclair Research 
Laboratories, Inc., this device quickly probes sub- 


surface areas bypassed by conventional instruments. 
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FIFTH AVENUE e 


Sinclair believes that from research will come better 
ways of obtaining the low-cost petroleum energy 
on which this nation thrives—and depends. 


Send for informative free booklet “Energy for 
the Soaring Sixties”’—yours for the asking. 


A Great Name in Oj/ 





NEW YORK 20, N. Y. 




















There has never beena 
field failure in the 


weld area of a 
Reed Flash Welded 
fool joint f 


ANOTHER EXAMPLE OF REED LEADERSHIP IN TOOL JOINT DESIGN 


For twenty-five years Reed has pioneered advancements in 
tool joint design—the Shrink-Grip joint which practically elim- 
inated last engaged thread failures—the Internal Flush joint that 
became API Standard—the Double Streamline joint (the 4/2” size 
later adapted as API Standard 4” Full Hole)—the Semi-Internal 
Flush joint (later called Extra Hole)—the Super Shrink-Grip joint 
with cylindrical land and fixed landing shoulder for foolproof field 
application and removal—the Wide-Open joint for light weight 
drill pipe—the “tensile impact” test for flash welds. 

Reed research, engineering, and experience are your assurance 
of the very best in tool joints today and tomorrow. 

When you buy your next string, remember this—Reed Tool 
Joints will outlast any others! 


Imaurclad 6O 


"28 —_ SUPER SHRINK-GRIP AND FLASH WELDED 


TOOL JOINTS 
REED ROLLER BIT COMPANY 


Houston 1, Texas 
EXPORT OFFICE: 1011 INTERNATIONAL BLDG., NEW YORK 20, N. Y. 
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NEW TWO-WIRE SUPERVISORY CONTROL OF PUMPS AND VALVES 
COSTS LESS AND PERFORMS BETTER THAN MULTI-WIRE SYSTEMS 


Series 886 field unit 
for pump motor 
fotetahage) 

Series 882 control 

' unjt for pump motors 

provides two-status 

control, such as “off” 

and “on.” 


SINGLE WIRE 








Series 883 control 
unit for valve oper 
ators provides for 
three-position con 


i Ss pe 
trol—“‘open,” ‘‘close,’ AN 


and ‘“‘stop 


Series 887 field unit 
for valve operator 
control 


The Varelectric 880 Serie ides direct, instantaneous 
e Varelectric ries provides direct, instantaneous VARELECTRIC offers these advantages: 


control of pump motors, valve operators and similar ° ECONOMY: Saves from 75% to 85% of field 


electrically-operated equipment, while continuously wiring costs...uses two wires instead of many. 


os see td RELIABILITY: Uses continuous, well-filtered, 
supervising and indicating the status of the controlled direct current...no AC or DC pulsating current used. 


devices. Using only one wire between each field and con- PRECISION: Uses the bridge circuit concept... 
1 5 ] F ; inherently detects trouble. 
trol unit, plus a common conductor for many units, a FLEXIBILITY: Modular construction provides 


Varelectric system can cut field wiring costs to as little for flexibility of application...dustproof case 
attaches to operator’s control panel. 


as 25% to 15% of that of conventional systems — W hich BROAD APPLICATION: Varelectric systems 


often require from seven to nine wires between indi- can control any electrically-operated equipment up 
to three statuses. 


vidual units. 


For applications in the petroleum and chemicai industries, 
or wherever control is vital, Varelectric furnishes the most 
modern, economical sclution to control problems. For full 
details, send for Bulletin CP-3708. Write Dept. OGJ-1141-1. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 North Alameda Street ¢« Compton, California 


TRADE @ MARK Branches and Representatives in Principal Cities. 





Put statistics 
To work . . . in your 


refinery-inspection program. They 


help to estimate corrosion rates 





A SPECIAL SECTION 


MAIN THEMES of API Division of 
Refining meeting in Detroit last 
week were better maintenance, 
better operation, and cutting cor- 
rosion. 

Here are seven articles deal- 
ing with these three subjects. 
One, starting on this page, out- 
lines the value of statistics in 
developing the refinery-inspec- 
tion program. A _ second, also 
having to do with inspection, 
deals with the use of radio- 
graphic techniques. And a third 
gives tips which will help insure 
safe startups and shutdowns for 
refinery units. 

Two articles are devoted to 
operation of distillation towers. 
One of these discusses the fast 
dynamic response of these tow- 
ers and how this must be ac- 
counted for in operation. The 
other has to do with starting up 
and shutting down distillation 
units. 

Two discussions, both based 
on surveys, deal with corrosion. 
One reports on the performance 
of corrosion inhibitors, while the 
other outlines the widespread 
usage of corrosion probes. 

These highly significant arti- 
cles strike right at the heart of 
a number of current refining 
problems. Turn to them and 
read them; they follow on pages 
123-171. 
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and equipment life. Here’s how 


Sohio applies the technique. 


INSPECTION engineers at Standard 
Oil Co. of Ohio refineries are con- 
vinced that statistical analysis can 
save time and money if properly ap- 
plied to refinery inspection work. The 
technique is used to more accurately 
estimate corrosion rates and equip- 
ment life. It’s particularly rewarding 
in the following areas: 

.-- On piping circuits, well-planned 
sample thickness measurements show 
the condition of entire systems. 

. »- Thickness variability in new pip- 
ing and steel plate are determined for 
use in corrosion-rate analyses. 

..» Thickness readings on tanks and 
vessels yield more useful information 
than spot checks at established inspec- 
tion locations. 

..- Corrosion rates of furnace tubes 
are put on control charts, since each 
tube need not be inspected individ- 
ually. 

...Recommendations to manage- 
ment are more acceptable, factual, 
and the risks more accurately stated. 

Here are a few examples showing 
how these statistical methods have 
been applied. 


Furnace-Outlet Lines 


High-temperature sulfur corrosion 
in more than 600 ft. of 8 and 16-in. 
crude - oil transfer piping on twin 
crude-oil units caused concern in spite 
of the fact that corrosion rates were 
assumed to be known and under con- 
trol. 


Adapted from a paper presented to a 
session on tubing inspection and mainte- 
nance during the twenty-fifth midyear meet- 
ing of the API’s Division of Refining, De- 
troit, May 10, 1960. 


BY W. P. SHONTZ, W. W. McDANIEL, 
AND R. R. DECKER 
Standard Oil Co. (Ohio) 


From 1952 to 1957, continuous 
records of piping-thickness measure- 
ments on the No. 1 crude-oil unit 
showed an average 5-year rate of 
0.022 in. per year based on five test 
locations and the 1957 average wall 
thickness of 0.37 in. Originally, the 
piping was 0.48-in. wall carbon steel 
and the minimum allowable thickness 
was 0.19 in. 

In May 1959, the installation of 
pipe flanges in an 8-in. pipe section 
at the No. | crude-oil unit provided 
a new inspection location. Pipe-wall 
caliper readings of 0.24 and 0.23 in. 
at this point were disconcerting. They 
meant that the 7-year rate was a maxi- 
mum of 0.036 in. per year and the 
average wall had become 0.29 in. for 
the seven data points. 

Using only the original five data 
points, the May 1959 readings seemed 
to verify the assumed corrosion rate 
of 0.022 in. per year at their average 
thickness of 0.32 in. Resolution of 
the discrepancies depended upon the 
answers to four questions: 

1. Were more rapid corrosion rates 
encountered between 1957 and 1959? 

2. To what extent were previous 
inspection points representative of cor- 
roded conditions? 

3. What was the actual condition of 
the system? 

4. When would retirement be neces- 
sary? 

Considering item 1, it was easy to 
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show that a rate of 0.075 in. per year, 
based on 0.23-in. wall thickness, would 
have been necessary from 1957 to 
1959 in order to have a 7-year rate 
of 0.036 in. per year. 

Operating conditions showed no 
radical changes in that 2-year period 
to account for nearly four times the 
increase in rate. Neither had furnace 
tubes shown any apparent change. 

To answer item 2, the May 1959 
measurements of the original locations 
were averaged. Limits were determined 
by plotting them on an “average versus 
maximum metal loss chart” developed 
by a member of Sohio’s operations 
research group, and illustrated in Fig. 
1. The ordinate was the average metal 
loss and the abscissa was the maxi- 
mum probable loss. Three curves orig- 
inating at zero defined their estimated 
relationship at various probability 
levels. 

A line representing the average loss 
of 0.16 in. in 7 years for the original 
five data points (0.48 in. minus 0.32 
in.) was drawn to intersect the prob- 
ability curves. 

At the first intersection, the maxi- 
mum thickness loss could be 0.24 
in. on the basis of 1 chance in 10. 
The second intersection predicted a 
maximum loss of 0.30 in. at a prob- 
ability level of 1 in 40. 

Therefore, minimum thickness meas- 
urements of 0.18 in. (0.48 in. minus 
0.30 in.) might be expected on the 
assumption that this chart represented 
the system under question. 

Working backwards by drawing a 
vertical line at the newly observed 
maximum loss of 0.25 in. 0.48 in. 
minus 0.23 in.), the intersection with 
the five-data-point horizontal line oc- 
curred at chances of about | in 20. 

It would not be an unusual occur- 
rence to pick these five data points 
from the population as a whole. There 
were simply too few points to establish 


124 


40 50 alata 


Fig. 1. 


a workable estimate of the standard 
deviation. (Computation of standard 
error of the standard deviation and 
the standard error of the mean would 
also confirm this conclusion.) 

Item 3 referred to the actual general 
condition of the piping systems. Iso- 
tope radiography was used to more 
clearly define the extent of corrosion 
Results of this work, as described 
below, established a more or less im- 
mediate retirement date for the No. 2 
crude-oil-unit transfer line and an- 
swered item 4. 


Thickness by radiograph. Radio- 
graph measurements were taken at 26 
locations (48 measurements) while the 
crude-oil units were in service. These 
radiographs were taken in such a man- 
ner that inferences could be made 
about the systems on both No. 1 and 
No. 2 crude-oil units. Frequency plots 
of the resultant data were made. 

Average thickness computed was 
0.328 in. with a standard deviation 
of 0.0778 in. for both units. Now a 
minimum thickness of 0.17 in. at both 
units could be expected at two stand- 
ard deviations below the mean, or 
roughly 1 chance in 40 

By separating the data so the units 
could be compared, it was found that 
the crude-oil transfer piping on the 
No. 1 unit was heavier in wall thick- 
ness than that on the No. 2 unit: 

No. 1 unit—average 0.348 in.; stand- 
ard deviation 0.075 in.; minimum at 
2 sigma 0.19 in. 

No. 2 unit—average 0.304 in.; stand- 
ard deviation 0.076 in.;: minimum at 
2 sigma 0.15 in. 

Both units—average 0.328 in.; stand- 
ard deviation 0.078 in.: minimum at 
2 sigma 0.17 in. 

Immediate replacement was recom- 
mended for the No. 2 unit piping and 
on the No. 1 unit, piping was sched- 
uled for replacement in 6 months. 


0.505 


THICKNESS IN CELLS OF 0.035" 


RELATIONSHIP of radiograph and caliper readings 
on crude-oil furnace-outlet pipe. 


Fig. 


Calipered thicknesses. Cutting and 
measuring the No. 2 unit’s 8-in. fur- 
nace outlet lines and the 16-in. header 
when they had been replaced gave 
the opportunity to check previous 
radiograph measurements by provid- 
ing more extensive coverage of pipe- 
thickness measurements. 

Ten sections were cut from the 70- 
ft. 16-in. horizontal header. Thickness 
measurements were taken at the 20 
available ends with hand pipe calipers. 
Four minimum readings were re- 
corded at each of the top, bottom, 
and side locations for every cut end. 
All four 8-in. furnace outlet lines were 
cut and 52 minimum measurements 
obtained on these for a total of 127 
thickness data points. 

All measurements were plotted on 
a frequency diagram. The mean of 
these measurements was 0.295 in. and 
the standard deviation was 0.068 in. 

Fig. 2 shows the relationship be- 
tween sample radiograph readings on 
the No. 2 crude-oil unit and the cali- 
per measurements. On the basis of 
engineering judgment, it was assumed 
that the latter were more representa- 
tive of the true distribution of line 
thickness. The block diagram shows 
that previous estimates of average 
thickness and minimum _ thickness 
based on the No. 2 unit radiograph 
measurements properly predicted re- 
placement. Radiograph samples never 
produced the minimum readings ob- 
tained by calipering; yet, predictions 
made from this sample were accurate. 


Results. This study revealed: 

1. Standard deviation of the pipe- 
wall thickness when new, in 1952, was 
+0.011 in. Corrosion had caused this 
to increase to approximately +0.068 
in. in 7 years. 

2. The maximum 7-year corrosion 
rate was 0.047 in. per year (0.48 in. 
to 0.15 in.). However, even after 7 
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FREQUENCY DISTRIBUTION of maximum pit depths from samples taken 
from two tanks a year later than those in Fig. 3. Fig. 4. 


years, some locations remained at 
original thickness. Therefore, all cor- 
rosion rates existed in the piping sys- 
tem, from zero to 0.047 in. per year. 
Distribution of these rates would cor- 
respond exactly to the distribution of 
thickness measurements. 

3. Originally the established inspec- 
tion locations were inadequate for the 
corrosion encountered. However, at a 
very low cost, approximately $350 
for 26 radiographs, the condition of 
the lines was well established. Caliper 
measurements verified the importance 
of sampling technique in this problem. 

4. Radiograph data showed that the 
No. 2 unit was the immediate problem 
and pointed the way to proper main- 
tenance planning 

5. Statistical knowledge of data 
procurement and evaluation relieved 
the uncertainty and guess work usually 
accompanying this type of refinery 
situation. Inspectors knew exactly 
what to recommend and why. Only 
a minimum of discussion and explana- 
tion to plant management was neces- 
sary to start the replacement planning 
activity. 

Tank-Bottom Failures 

Early in 1958, a leak was detected 

in the bottom of a noncorrosive lubri- 


cating-oil tank. On inspection three 
small holes were found. Failures were 
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PROBABILITY 


1959 
1960 
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at B, (90% Confidence] ¢ 


1960 CONDITION —= 


ESTIMATED LEAKS 
90% Level 


attributed to galvanic corrosion re- 
sulting from clay in the sand pad. 
Two major questions: 

1. What is the present general con- 
dition of this tank? The answer to 
this question was needed so that neces- 
sary repairs could be made and the 
tank returned to service as quickly as 
possible. 

2. What future maintenance will be 
required on this tank and the other 
12 tanks in this field which were built 
at the same time 8 years ago? 

To resolve the immediate problems 
and gain basic information, eight 1- 
sq.-ft. samples were cut randomly 
from the bottom plates (0.25) of the 
tank which had failed. The maximum 
pit depth of each sample was deter- 
mined. Fig. 3 shows this distribution. 
The mean maximum pit depth was 
0.095 in. and the standard deviation 
was 0.031 in. 

Based on a normal distribution, it 
was estimated that only 1 ft. in 10,000 
sq. ft. would have pits penetrating 
the bottom. However, the tank bottom 
contained only 1,250 sq. ft. and al- 
ready had three leaks. Obviously, 
either the mean or standard deviation 
was in error, probably the latter. Ad- 
justing the deviation to account for 
what was already known, the standard 
deviation became 0.051 in. 

From this it was estimated that ap- 
proximately 28 sq. ft. of the tank had 
maximum pits of at least 0.200 in. 
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deep or a minimum thickness of 0.05 
in. Inasmuch as the tank had been 
in service 8 years, many leaks were 
possible within the next few years. 
However, the general condition was 
good and only the sample holes and 
failures were repaired. 

Because of the possibility of exten- 
sive failures, the conditions promot- 
ing electrolytic corrosion in this field 
were investigated. Apparently the 
problem was primarily dependent 
upon how much clay had been dragged 
on to the sand pad during fabrication. 

No method was known for the posi- 
tive detection of local cells, short of 
failure. Nevertheless, it was possible 
to design a cathodic protection sys- 
tem to stifle further cellular corrosion 
if it existed. Two systems were de- 
signed for economic studies; one to 
protect the one tank, and the other 
to protect the field of 13 tanks. 

In 1959, a similar failure occurred 
in a second tank in this same field. 

Maximum pit depth was determined 
for each plate. The previous data were 
corrected to an estimated 1959 con- 
dition and combined with the new 
data. Fig. 4 represents this combined 
data. 

The mean was smaller than the 
1958 mean at 0.085 in. and the stand- 
ard deviation at 0.041 in. was larger, 
thereby suggesting a somewhat more 
severe condition in the first tank to 
fail. However, with a small sample 
this could be caused by chance. 

Realizing that failures were occur- 
ring at the tail end of the total dis- 
tribution and that the small samples 
were subject to considerable error, 
tolerance limits were established. 

This was done in accordance with 
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an approximation formula, developed 
by A. Wald and J. Wolfowitz, as 
shown in Fig. 5. The limit lines are 
calculated from the sample mean X, 
sample size n, chi-squared value de- 
termined from the sample size and 
confidence level desired X*(nB), prob- 
ability Y, and sample standard devia- 
tion S. Confidence levels of 90 to 99% 
were selected. 

In other words, if innumerable sam- 
ples of the population were taken, 9 
out of 10 times the actual extremes 
would fall within the lower limit and 
99 out of 100 times within the upper 
limit. 

These limits were plotted on prob- 
ability paper (Fig. 5). The maximum 
pit depth per sample is plotted on the 
abscissa. The probability of occurrence 
is plotted on the ordinate. 

At a 90% level, the probability of 
pit depths of 0.25 in. deep (failure) 
would be 0.1, and at the 99% level 
it would be 0.6. Therefore, with a 
combined tank area of 3,220 sq. ft., 
3 to 19 holes were estimated within 
the limits described. Actually, five 
holes were found. 

The maximum pit depth which will 
result in failure 1 year Jater, 
was calculated. A vertical line 
drawn from this point to the intersec- 
tion of the limit lines. The 1960 prob- 
ability values then become 0.46 and 
1.5 at the 90 and 99% levels. There- 
fore, the maximum number of esti- 
mated failures would not exceed 15 
at a 90% level and 48 at a 99% level. 

Although the questions promoting 
this study were not answered with cer- 
tainty, the problem limits were de- 
fined by statistical techniques. Engi- 
neering and economic were 


also, 
was 


studies 


Fig. 6. 


70 


then evaluated in relation to these 
limits. Based on potential failures of 
the two tanks sampled, a reasonable 
payout of cathodic protection of the 
entire field was determined. 
Reformer Pretreater Furnace 

The pretreater furnace was the first 
all-welded furnace at the Lima re- 
finery. Previously, all furnaces were 
of the rolled header box design per- 
mitting visual internal inspection and 
“miking” of the tubes inside diameters. 
Continuous records were maintained 
on the maximum inside - diameter 
measurements determined by an elec- 
tric tube mike pulled through the 
tube. Except for eccentric corrosion 
or the installation of a tube pierced 
offcenter, this was a safe and satis- 
factory inspection technique. This 
method, of course, was impossible for 
welded construction and a new method 
had to be devised. 

The method adopted consisted of 
taking random measurements with 
either Audigage or gamma-tron instru- 
ments on the fire side of the tubes. 
From 1955 to 1958, thickness surveys 
were made and a corrosion predic- 
tion equation was developed on the 
combined data. 

Fig. 6 is a plot of tube-metal-thick- 
ness measurements on the Y-axis 
against hours of operation on the 
X-axis. The resulting corrosion plot 
was the least-squares regression line 
calculated from the total data with 
the average measurements located 
along it. This line was the best esti- 
mate of furnace-tube corrosion. 


Corrosion rate. In addition to the 
mean corrosion rate, it was important 
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to compare the data spread with oper- 
ating time. An increasing variance 
with time would indicate nonuniform 
corrosion, Which the average rate 
alone would not recognize. The ex- 
pected nonuniform corrosion, if it 
existed, was hidden by sample errors 
in the prediction curve data. 

Nevertheless, to be on the safe side, 
the lower limit line on the individual 
measurements was calculated at four 
standard deviations from the mean. 
To account for possible error in the 
slope of the curve, hyperbolic limits 
were determined as shown at three 
standard deviations or a confidence 
level of 99.6%. In other words, the 
probability that the true curve would 
fall outside these limits is only 4 in 
1,000. 

Projecting the best estimate of the 
corrosion rate into the future, the 
mean would be expected to reach the 
retiring limit for this 5% chrome ma- 
terial in approximately 70,000 hours. 
At this time, 50% of the potential 
measurements will be at, or below, 
the line. Based on the prediction data, 
the extremes will still be above the 
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Fig. 8 


API stress-rupture limit at 70,000 
hours. 

In 1959, an extensive thickness sur- 
vey was undertaken to gain experience 
on two new inspection techniques. 
One employed a radiographic exami- 
nation of 28 locations. The other 
was a followup on most of these loca- 
tions with the Vidigage survey. Sam- 
ple coverage was more extensive with 
both methods than the single measure- 
ments previously made with the Audi- 
gage. 

Radiographic samples were divided 
between fire side and top and bottom 
shots. The minimum measurements of 
each were acquired. 

The Vidigage survey differed from 
the previous surveys because multiple 
measurements were taken at each lo- 
cation; four each on top, bottom, and 
fire side. The hard, tenacious, exter- 
nal oxide scale, previously removed 
to obtain Audigage measurements, was 
not disturbed for radiographic or 
Vidigage inspection. 

Mean thickness for the radiographic 
and Vidigage samples was calculated 
at 0.348 and 0.362 in., respectively. 


Both measurements fall above the esti- 
mated corrosion curve. 

The radiographic samples, being 
more selective and conservatively 
biased on the thin side, would be 
expected to fall somewhat below the 
true curve, while the Vidigage mean 
would be expected to fall above the 
true curve because of the scale effect. 

However, no conclusion was reached 
as to what these measurements mean 
in terms of the accuracy of the esti- 
mating curve. Actually, both meth- 
ods will be used in the future because 
they were more satisfactory from an 
inspection standpoint than the previ- 
ous method. Further sampling will be 
required to establish confidence limits 
on these methods. 


Variable corrosion. Earlier in the 
paper mention was made of an in- 
crease in variance with time. A plot 
of sample variance against hours of 
operation including the new Vidigage 
data is shown in Fig. 7. 

The variance value is at the mid- 
point of the bars. The distance to either 
end represents confidence levels on 
these values determined from the vari- 
ance and sample size. 

To check for trend, Fig. 7 was di- 
vided into quadrants. An upward trend 
is suggested but was not found to be 
statistically significant at this time, 
thus, variable corrosion rates within 
the system were not apparent. 

Another check on the hypothesis 
that variable corrosion rates existed 
was made by plotting the tube thick- 
ness along its flow path. Fig. 8 illus- 
trates this effect. 

In this case, a significant trend was 
found and a least-squares regression 
line best satisfying these points was 
drawn. Limits can be calculated for 
this line but they are not as impor- 
tant as the fact that a regression does 
exist. Knowing this, future inspection 
can be concentrated in the most cor- 
rosive area. 


Future study. To better understand 
the mechanism of corrosion in this 
furnace and to achieve optimum tube 
life, the following studies are planned: 

1. Continue random sampling to 
develop a mathematical model for the 
average tube corrosion rate. 

2. Study effect of variance with 
time. 

3. Investigate the significance of the 
different levels of corrosion with re- 
spect to the process and economics 
of partial versus total replacment. 

4. Investigate the circumferential 
effect on corrosion patterns. Both 
Vidigage and radiographic measure- 
ments suggested greater corrosion to 
the fire side of the tubes. 
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Radiography: a practical tool for 


THE GOAL of all refinery inspec- 
tion departments is to furnish operat- 
ing men with enough reliable informa- 
tion on the condition of equipment so 
that only scheduled shutdowns will 
occur. Radiographic inspection can 
make this goal possible. 

Inspection methods require the use 
of radioisotopes, film sensitive to 
gamma radiation, and some knowl- 
edge of trigonometry. Large areas can 
be covered with one exposure. 

Radiographic techniques can be 
used to determine tower tray position 
and amount of fouling or deposits, or 
both, in heat exchangers and other 
equipment. They can also be used to 
determine thickness of the equipment 
wall, thickness of scale and coke, and 
depth of corrosion. They can be used 
on hot insulated equipment, and the 
resulting radiograph will provide a 
permanent record of the exact condi- 
tion of the equipment. 


Wall thickness. The basic theory for 
obtaining equipment wall thicknesses 
is illustrated in Fig. 1. 

Wall thickness can be calculated 
easily by means of the similar tri- 
angles indicated in the figure. The po- 
sition of the source and the film can 
be altered to fit almost any situation, 
and the wall thickness can be calcu- 
lated by the use of appropriate trigo- 
nometric functions. In some cases on 
insulated lines, it will be necessary to 
apply a correction factor. 

The image of the wall is recorded 
clearly on the film because the gam- 
ma rays must pass through more metal 
at this section than at any other point. 
More gamma rays are absorbed by 
this section and, hence, less are avail- 
able for exposing the film. The image 

Presented to a session on tubing inspec- 
tion and maintenance during the twenty-fifth 


midyear meeting of the API’s Division of 
Refining, Detroit, May 10, 1960. 


Here’s a quick summary of some of the advantages: 


@ Reduces down time. 

® Does not require removal of insulation or sheet-metal 
covering. 

® Can be used on hot uninsulated equipment. 

® Does not require opening of flanges. 

® Determines if it is safe to continue operation of equip- 
ment. 

® Allows inspection of internals not accessible to other 
inspection methods. 

@ Frequently can determine what is wrong when equip- 
ment is not functioning properly. 

® Can follow closely the progress of corrosion, erosion, 


and other deterioration of equipment. 


BY L. A. WHITE 
Standard Oil Co. (Indiana 
Whiting, Ind. 
and T. ARNESEN 
Sarnia Inspection Co. 
Sarnia, Ont. 


of the wall appears lighter than the 
remainder of the radiograph. 

The approximate length of the long- 
est chord that the rays must penetrate 
is 2% in. on 6-in. Schedule 40 pipe 
and 4% in. on 12-in. Schedule 40 
pipe. 

Iridium 192 and cobalt 60 are the 
radioisotopes most commonly used. 
Iridium 192 can be used for obtaining 
thicknesses of any size pipe up 
through 6 in. Cobalt 60 has more lati- 
tude and can be used for any size 
pipe. However, iridium 192 is consid- 
erably more portable than cobalt 60 
because of the large amount of lead 
shielding required for most cobalt 60 
storage containers. 

Radiographic inspection of equip- 
ment could disclose one of three 
things: that it is safe to continue op- 
eration, that it is not safe to continue 
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WALL THICKNESS can be calculated by using the relationship of similar tri- 


angles. Fig. 1. 
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operation; or, that the equipment is 
corroded or eroded, or corroded and 
eroded, and is approaching an unsafe 
condition. 

Fig. 2 is a radiograph showing that 
the equipment was in safe condition. 
Corrosion was suspected in this cata- 
lytic reformer line, but the radiograph 
gave visual proof that this section of 
the line was in good condition. 

Fig. 3 is a radiograph illustrating 
that it would have been unsafe to con- 
tinue operation of the equipment. By 
use of the radiograph, minimum thick- 
ness of this catalytic reformer line 
was calculated to be 0.09 in. 

As a result, the operators shut down 
and the sheet-metal covering and insu- 
lation was removed from the line. 

An ultrasonic instrument, used to 
measure the thin locations revealed on 
the radiograph, indicated that the line 
was 0.15 in. thick. Then a radiation- 
type instrument was used, and it indi- 
cated that the minimum thickness was 
0.19 in. No doubt it was recording 
the thickness of steel plus most of the 
scale thickness. 

Subsequently, the line was disas- 
sembled and sawed into sections. The 
correct thickness was then found to 
be 0.09 in., which exactly verified the 
radiographic findings. 

It is obvious that the discovery of 
a thin line, such as the one shown in 
Fig. 3, can prevent serious fires and 
explosions. One finding of this nature 
will save enough money to pay for a 
radiographic inspection program for 
many years. 

Radiographic inspection may reveal 
that equipment is corroded and may 
soon reach an unsafe condition. As a 
result, replacement equipment may be 
fabricated, purchased, or otherwise 
procured before the equipment is shut 
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inspection without shutdowns 


Radiography showed this 


line was in good shape, 


but revealed that... 


this line 


had a thin spot, and... 


down. This can prevent unscheduled 
shutdowns and shorten down time. 

In many cases it will only be nec- 
essary to operate on bypass or to de- 
pressure for a few hours while 
replacement equipment is being in- 
stalled. Fig. 4 is an example of dead- 
end corrosion 

The lower end of a gas pull header 
was radiographed for possible dead- 
end corrosion. The radiograph re- 
vealed that the small drain nipple was 
thin. 


Inaccessible internals. Equipment 
internals are not accessible to normal 
inspection devices, but radiographic 
inspection can be used to determine 
their condition. (Fig. 5.) 

An internal 2-in. pipe elbow is used 
to streamline the flow and prevent 
turbulence in the main line. The 
sketch is typical of eight identical al- 
kylation acid-oil emulsion lines. 

On several occasions in the past, 
this elbow has corroded away. When 
this happens, it is a very short time 
until the 10-in. line breaks through 
opposite the 2-in. inlet. Therefore, 
during the past few years, it has been 
our practice during shutdowns to re- 
move the 10-in. elbows directly above 
this point for visual inspection. 
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this line 

had a dangerously 
thin drain nipple 
(plus an 
unsuspected bolt 
which someone had 


FIG. 2 


accidentally dropped inside) 


In a case of this type, onstream 
radiographic inspection not only saves 
downtime but also saves the craft- 
hours involved in the removal and re- 
placement of the 10-in. elbows. 

Fig. 6 is a radiograph of a double- 
pipe cooler. Radiography is the only 


means of inspecting the internal tube. 
These tubes were in reasonably good 
condition, but it is possible to deter- 
mine if corrosion, pitting, or scale is 
present on either surface of the smaller 
pipe or on the internal surface of the 
larger pipe. 
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RADIOGRAPH INSPECTION of this elbow in critical service helped save time and money. 


Malfunctioning equipment. When 
equipment is not functioning properly, 
radiographic inspection may reveal 
what is wrong. Then corrective steps 
can be taken. 

A globe valve was used for throt- 
tling a tower reflux stream. During 
normal operations, it was opened one 
or two revolutions of the handwheel. 
A unit operator reported that he 
could open the valve but could not 
close it. He requested our help. 

Radiographic inspection proved that 
the stem was disconnected from the 
plug. The plug was in a tilted position 
and enough oil was escaping for the 
unit to operate. This radiograph 
showed that if the valve had been 
opened more, the plug would have 
been forced away from the opening 
and the full flow would have resulted. 
The excessive amount of reflux would 
have upset tower fractionation. Or- 
ders were given that the valvestem 
setting should not be disturbed. This 
refining unit operated with the valve 
plug in this position until the next 
scheduled shutdown. 

A report that it was impossible to 
obtain the proper vacuum on a vac- 
uum ejector system offered an inter- 
esting problem. 

Several radiographs were taken of 
the system. One radiograph disclosed 
that the diffuser throat was eroded 
and another radiograph disclosed that 
the inside bore of the steam-ejector 
nozzle was eroded. 

New parts were ordered and subse- 
quently the vacuum ejector system 
was bypassed while replacements were 
installed. 


Weld-quality inspection. Although 
not a new idea, the use of onstream 
radiographic techniques for examina- 
tion of questionable pipeline welds 
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should not be overlooked as a real 
money saver. 

At Standard Oil Co. (Indiana) Whit- 
ing refinery, questionable pipeline 
welds have been radioigraphed on sev- 
eral occasions while the refining units 
were in operation. Usually the quality 
of the welds was questionable because 
they were made before modern weld- 
ing and inspection techniques were de- 
veloped. 

Most of the questionable welds 
proved to be adequate, but on two oc- 
casions onstream radiography indicat- 
ed serious weld cracking. One of these 
involved 16-in. rectifier vapor line 
on a sorption plant. The other 
involved 4-mile 20-in. crude-oil 
line which provided the feed for sev- 
eral crude-oil refining units. 

In both cases, several welds were 
cracked more than halfway through. 
As a result of this onstream radio- 
graphic weld inspection, new lines 
were fabricated while the old equip- 
ment was in service. 

Replacement of the defective 16-in. 
vapor line was accomplished in the 
shortest time possible. The new 20-in. 
crude-oil line was laid adjacent to the 
old line and the final hookup of both 
ends required only a few hours. 


gas-ab 


Cost Savings 


It is difficult to attach an exact 
figure to the amount of money saved 
by the application of radiographic on- 
stream inspection techniques, but it is 
substantial. 

This is particularly true when we 
consider fires or explosions that could 
have been eliminated with radio- 
graphic inspection, or fires or explo- 
sions, or both, that we believe did not 
happen because of radiographic on- 
stream inspection. 


Down time days may be valued 


ONLY MEANS of inspecting the inside 
pipe in a double-pipe cooler is radi- 
ography. Fig. 6. 


from a few thousand dollars to sev- 
eral times that amount depending 
upon supply, demand, refinery inte- 
gration, and other factors. Radio- 
graphic onstream inspection can re- 
duce down time as follows: 

1. Runs can be prolonged and some 
unscheduled shutdowns can be elim- 
inated. 

2. Prefabrication of replacement 
piping and the like can be accomplish- 
ed before the shutdown. 

3. Manpower, which otherwise 
would have been used for removing 
insulation and sheet-metal covering 
and for breaking flanges for inspec- 
tion during the turnaround, is avail- 
able for other shutdown work. 

One cost which can be determined 
is the removal and replacement of in- 
sulation and sheet-metal covering for 
other inspection methods. This is es- 
timated to be $10 to $20 for each 
point inspected. This one saving will 
pay for the radiographic inspection 
program. Longer runs, shortened 
turnarounds, and all the other ad- 
vantages are extra dividends. 
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Safe, orderly, efficient 


Startup-shutdown 


procedures 


don’t just happen—they’re planned 


Distillation units are increasing in capacity and size, tank- 
age is being reduced or eliminated, and refineries are being 
streamlined. For the sake of safety, continuous operation, 
and minimum cost it will pay off to review your startup- 
shutdown procedures occasionally. 


BY W. S. BONNELL AND J. A. BURNS 
Gulf Oil Corp., Port Arthur, Tex. 


THE OBJECTIVE on any unit is a 
safe orderly startup or shutdown 
which requires the least time and re- 
sults in the least off-test products. 

Procedures used at Gulf Oil Corp.’s 
Port Arthur refinery in a modern 
120,000-bbl. per stream day West 
Texas atmospheric-vacuum unit ac- 
complish this objective. 

Here’s a quick summary of how it’s 
done: 

|. The unit is purged completely 
of air, tested, and blown substantially 
free of water before startup. 

Controlled recirculation is estab- 

lished through the atmospheric and 
vacuum. sections following normal 
flow, with the towers maintained un- 
der controlled presssure. As the unit 
heats up, pump-suction trouble as a 
result of foaming does not occur. 
3. The atmospheric section is fired, 
brought over, and lined up with recir- 
culation of products. Circulation is 
continuing through the vacuum sec- 
tion. When the atmospheric reduced 
crude oil approaches proper composi- 
tion, the vacuum section is fired, 
brought over, and lined up with re- 
circulation of products. Inasmuch as 
recirculation is practicad during start- 
up or shutdown, off-test products and 
excessive quantities of No. 6 fuel oil 
are not produced 

4. Since the unit is cut to the field 
with the unit lined up and products 


Presented to a session on operating prac- 
tices during the twenty-fifth midyear meet- 
ing of the API’s Division of Refining, De- 
troit, May 11, 1960 
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on test, downstream processing units 
are affected only slightly. 

5. If a temporary crude-oil short- 
age or serious trouble on downstream 
units were to occur, the atmospheric- 
vacuum crude-oil unit could be put 
on recirculation in 2 to 3 hours and 
returned to normal operation in a 
short time. 


Startup Procedure 

The cleaning and repair turnaround 
work schedule includes blanking and 
hydrostatic testing coolers, exchang- 
ers, and heaters. Only a nominal 
steam test is obtained on heaters dur- 
ing testing of the towers inasmuch as 
it was not feasible to provide transfer- 
line block valves. Prior to startup, the 
unit is checked for removal of blanks; 
the cooling-water supply inlet and out- 
let valves are closed; the headers, con- 
densers, and coolers are drained; all 
bleeders in the unit are drained; and 
the pumpout connections are closed. 

During purging and testing we ac- 
complish considerable dehydration of 
the unit by heating and blowing water 
out with steam. 

Atmospheric and vacuum -tower 
safety valves are set at 30 and 20 psi., 
respectively. With all coolers and con- 
densers drained and by taking advan- 
tage of the safety-valve set pressures, 
sufficient steam pressure can be built 
on the atmospheric and vacuum sec- 
tions to heat and blow the associated 
lines, exchangers, and coolers and to 
pump suction and discharge lines sub- 
stantially free of water during testing. 


Oil process flow is lined up through 
the unit by opening flow controllers 
and block valves. The atmospheric 
and vacuum sections are isolated, and 
the discharge valves in product pumps 
and at the product and recirculation 
manifold are closed. 


Purging atmospheric section. Vents 
on top of the atmospheric tower, the 
reflux drum, and product drum are 
opened. Steam is introduced into the 
desalted crude - oil pum p discharge, 
through the exchangers, through the 
heaters, and into the atmospheric 
tower. Steam is also introduced into 
the bottom of the atmospheric tower 
and in all strippers. 

The desalted-crude-oil surge drum 
which vents to the atmospheric tower 
is purged and tested with the at- 
mospheric tower. 

Drains on the tower and drums and 
the bleeders on the exchangers, cool- 
ers, pump suction, and pump dis- 
charge lines are opened. Condensate 
is drained. When steam shows, the 
valves are throttled so that some 
steam continues to bleed out. 

Vents on the tower and drums will 
indicate when purging of air is com- 
pleted. Vent valves on reflux and 
product drums are closed, and the 
vent valve on the atmospheric tower 
is throttled so that pressure on the 
atmospheric section builds to approxi- 
mately 25 psi. 

While testing and tightening any 
equipment to eliminate leaks, opera- 
tors continue checking drains and 
bleeders for condensate. Steam pres- 
sure of 20 psi. is held on the atmos- 
pheric section until testing is com- 
plete. By this time the drains and 
bleeders are showing only steam, and 
most of the water has been removed 
from the unit. 

After the steam test is completed, 
tower pressure is reduced to 2 to 3 
Ib. by reducing the steam flow. Prior 
to gassing the tower, steam flow is 
out, and all vents, drains and bleeders 
are closed. 

Gas is introduced into the atmos- 
pheric-tower product drum, and the 
atmospheric section is floated at 15 
psi. The pressure controller on the 
gasoline accumulator is put in service, 
and enough gas is charged to the 
system to keep a small flow of gas 
through the controller to the flare. 
Bleeders and drains are checked at 
intervals to drain any condensate 
which accumulates. 

The desalter is purged and tested by 
introducing steam into the discharge 
of the raw crude-oil pumps and vent- 
ing the top of the desalter. When the 
desalter is purged of air, the vent 
valve on top of the desalter is partly 
closed to raise pressure to about 50 Ib., 
and the system is checked for leaks. 
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The pressure is then released to ap- 
proximately 5 Ib., and steam is cut 
out of the desalter pump discharge. 
Vents and drains are then closed, and 
the desalter is pressured with gas 
from the atmospheric section. 


Purging the vacuum section. The 
vacuum section is handled in the same 
manner as the atmospheric section. 
Purging and testing of the two sec- 
tions can be done concurrently. 

The first-stage ejector valves are 
closed, and the valve in the conden- 
sate leg from the overhead conden- 
sers is closed. The vent valve on top 
of the vacuum tower is opened. Tower 
drain and bleeders on exchangers, 
coolers, and pump suction and dis- 
charge are opened. 

Steam flow is started at the atmos- 
pheric-tower reduced-crude-oil pump 
discharge through the heater into the 
vacuum tower. Steam is also intro- 
duced into the bottom of the vacuum 
tower and into the overflash drum. 
When drains and bleeders are free of 
condensate, the valves are throttled so 
that some steam continues to bleed out. 

The vent on top of the vacuum 
tower is slowly closed to build the 
pressure on the vacuum section to 
about 15 psi. While testing, opera- 
tors continue checking drains and 
bleeder valves for condensate. 

After the test, steam flow is stopped 
and the pressure released through the 
steam ejectors, condensers, and drums 
via the noncondensable gas line. Re- 
leasing the pressure in this manner 
purges this equipment of air. 

All bleeders, vents, and drains are 
closed; and the steam-ejector block 
valves are closed. Gas is introduced 
at the vacuum-tower overhead con- 
densers and the vacuum section is 
maintained at 8 to 10 psi. with gas 
pressure. 

Cooling water is now started through 
the unit. The cooling-water return 
line is opened first, and then the inlet 
line is opened. Coolers are put on one 
at a time while air is being vented to 
eliminate possibility of an air hammer 
or surge. 


Charging and Establishing Circulation 


At this point the atmospheric tower 
and vacuum tower are purged, tested, 
and gassed up, and most of the water 
has been removed. The unit is now 
ready to charge and to establish re- 
circulation following the normal flow 
of charge and bottom products. 

Crude oil is charged from the crude- 
oil tank with the raw-crude-oil pumps 
to the desalter into the desalted-crude- 
oil surge drum. 

The desalted-crude-oil pumps charge 
from the desalter surge drum through 
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the exchangers and atmospheric heat- 
ers into the atmospheric tower. After 
high levels are established in the surge 
drum and the atmospheric tower, flow 
to the tower is stopped. 

The atmospheric reduced-crude-oil 
pump is then started to pump oil 
from the atmospheric tower through 
the vacuum heater into the vacuum 
tower. When this level is established, 
the atmospheric reduced - crude - oil 
pump is stopped. 

A small amount of oil is then 
pumped from the bottom of the surge 
drum and the atmospheric and vac- 
uum towers to remove any water that 
may have been washed into these ves- 
sels. 

While charging and establishing cir- 
culation, the atmospheric and vacuum 
towers continue floating under gas 
pressure as previously described. 

Circulation is now established at a 
rate of about 30,000 bbl. per stream 
day from the crude-oil surge tank 
with the raw-crude-oil pumps pumping 
to the desalter and desalted-crude-oil 
surge drum. 

The desalted-crude-oil pumps take 
suction on the desalted-crude-oil surge 
drum and discharge through the ex- 
changers and atmospheric heaters into 
the atmospheric tower. 

The atmospheric reduced-crude-oil 
pump takes suction on the atmospheric 
tower and discharges through the vac- 
uum heater into the vacuum tower. 

The vacuum-tower-bottoms pump 
takes suction on the vacuum tower 
and discharges through the exchang- 
ers, bottoms coolers, and the product- 
manifold recirculation line to the raw- 
crude-oil suction line. 

The vacuum-tower-bottoms pump 
capacity is limited to approximately 
20,000 bbl. per stream day. Charge 
to the vacuum heater is limited to 20,- 


per stream day crude-oil-distillation 


000 bbl. per stream day, and the level 
in the atmospheric tower is controlled 
by using the startup line from the 
spare atmospheric reduced-crude-oil 
pump discharge to the heavy vacuum- 
gas-oil pump discharge. 

This crude oil is routed through the 
heavy-gas-oil exchangers, coolers, and 
product-manifold recirculation line to 
raw-crude-oil suction. During this cir- 
culation, some crude oil from the at- 
mospheric tower is charged into the 
vacuum tower through the interme- 
diate reflux line to flush the lower 
trays of the vacuum tower and the 
overflash system. 

The main pumps on the unit are 
now operating; flow through the at- 
mospheric and vacuum sections is 
established with the crude oil recircu- 
lating to the raw-crude-oil pump suc- 
tion. Flow recorders and level con- 
trollers involved are on control. 

Inasmuch as continuous recircula- 
tion has been established, final dehy- 
dration will occur gradually as the 
unit heats up. With the towers float- 
ing under gas pressure, pump-suction 
trouble as a result of foaming does 
not occur. 

While the atmospheric section is 
being brought over, circulation through 
the vacuum section continues, but the 
vacuum heater is not fired until the 
atmospheric section is over. However, 
final dehydration of the vacuum sec- 
tion is occurring, inasmuch as the vac- 
uum-heater charge is increasing in 
temperature. With the vacuum section 
purged of air and floating on gas, this 
section is secure, and a. minimum of 
attention is required. 


Bringing atmospheric tower over 


Since exhaust steam is superheated in 
part of the convection sections of all 
heaters, steam flow is_ established 
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through all steam superheating sections 
by venting these sections at the outlet 
of the heaters to protect tubes during 
startup. 

The blanks are pulled in the at- 
mospheric-heater-firing gas lines. The 
atmospheric heaters are then fired fol- 
lowing the written procedure prepared 
for this unit. 

Firing rate is controlled so that the 
atmospheric-heater-outlet temperatures 
increase about 100° F. an hour until 
650° F. is reached 

While the same principles apply for 
firing different types of heaters, a 
specific procedure is required for each 
unit which provides for the actual 
design and layout of the heaters, burn- 
ers, firing-gas lines, and controls. 

When a level appears in the reflux 
drum, reflux is started to the top of 
the atmospheric tower. As the level 
builds in the product accumulator, 
gasoline level is maintained by start- 
ing product flow via the product-man- 
ifold recirculation line to raw-crude- 
oil suction. If the water level builds in 
the reflux and gasoline accumulator 
drums, it is drawn off to the desalter 
water drum. 

As levels build in the naphtha, light- 
furnace-oil, heavy-furnace-oil, and at- 
mospheric-tower strippers, the flow of 
these products is started via the prod- 
uct-manifold recirculation line to raw- 
crude-oil suction. 

As the tower heats up and internal 
reflux and upper product sidestreams 
are established, the intermediate re- 
flux bleeders are checked frequently 
and drained to remove any water. 
When the intermediate reflux circuit 
is free of water and light-furnace- 
product flow is established, interme- 
diate reflux is started. 

The level in the atmospheric tower 
is decreasing as products are removed 
from the tower. As this occurs, the 
flow of atmospheric-tower bottoms to 
the heavy vacuum-gas-oil pump dis- 
charge is reduced and cut off when 
necessary ° 

In order to maintain a 15,000 to 
20,000-bbl. per stream day flow to the 
vacuum heater, the raw - crude - oil 
charge is increased to about 50,000 
bbl. per stream day. Addition of gas 
to the gasoline accumulator is con- 
tinued as required to maintain tower 
pressure and to keep the pressure con- 
troller operating. 

The atmospheric tower is now over 
but still recirculating. Operating con- 
ditions are set to make on-test prod- 
ucts. The desalter electrodes have been 
turned on as the desalter heats up. 
Some water has been removed and is 
accumulating in the desalter. 


Bringing vacuum tower over. As 
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VACUUM SECTION of atmospheric-vacuum-distillation unit. The tower is equipped 


with surface condensers and two-stage steam ejectors. 


the atmospheric tower is being 
brought over and recirculated, the vac- 
uum-heater charge is approaching at- 
mospheric reduced-crude-oil composi- 
tion and is increasing in temperature. 
By the time the atmospheric tower is 
over, the bottom of the vacuum tower 
is above 400° F. 

When the vacuum-tower pressure 
builds, the gas makeup is stopped. As 
tower pressure continues to increase, 
it is released by opening the valves 
in one set of steam ejectors. The 
valve in the overhead-condensate leg 
is Opened as soon as the pressure is 
released. The tower is left under at- 
mospheric pressure with a small flow 
of purge gas to the flare. 

After atmospheric - gas - oil - product 
flow has been established, the light- 
vacuum-gas-oil tub is filled, using the 
common spare atmospheric gas oil- 
light vacuum gas oil pump, so that oil 
for top reflux is available. 

The blanks are pulled in the vac- 
uum-heater-firing gas lines, and the 
heater is fired following the specified 
firing procedure. The heater-outlet 
temperature is raised 100° F. an hour 
until it reaches 650° F. 

Light-gas-oil reflux from the tub to 
the top tray is started as soon as the 
top of the vacuum tower approaches 
212° F. While the vacuum section is 
being heated and internal reflux is 
being established, the heavy-vacuum- 
gas-oil intermediate reflux and prod- 
uct circuits and the overflash-system 
bleeders and drains have been checked 
frequently for water. 

After the top section of the vacuum 
tower has become controlled by light- 
vacuum-gas-oil reflux and after inter- 
mediate reflux is established, vacuum 
is applied slowly. 


Fig. 2 


Pressure is reduced by gradually 
putting steam to a secondary ejector 
and later to a primary ejector. Inas- 
much as the tower has been floating 
under a slight gas pressure and inas- 
much as stripping steam has not been 
added to the tower, the rate of pres- 
sure reduction is easily controlled. 

Full vacuum is established slowly 
over a period of about an hour to 
maintain control of the tower. As 
condensate is made, it gravitates to the 
condensate drum which overflows into 
the desalter-water-makeup drum. 

As the tower heats up and vacuum 
is established, the vacuum-heater out- 
let is increased to operating tempera- 
ture. 

Light-vacuum-gas-oil tub level is 
maintained by pumping the light-vac- 
uum-gas-oil product via the product 
manifold - recirculation line to raw 
crude-oil suction. Heavy-vacuum-gas- 
oil product is started via the product- 
manifold-recirculation line to raw- 
crude-oil suction. 

The overflash recycle to the vac- 
uum heater and to the ninth tray is 
established and put on control. Oper- 
ating conditions are set to make on- 
test products from the vacuum tower. 

To maintain stable operation on the 
atmospheric section and to bring the 
vacuum section over, under control, 
it is essential to maintain the level 
in the bottom of the vacuum tower 
and a steady, although decreasing, 
flow of vacuum-tower bottoms. The 
vacuum-bottom control is put in serv- 
ice when recirculation starts. The 
level is recorded for easy reference. 

As vacuum is applied and the vac- 
uum tower approaches normal oper- 
ating pressure and temperatures, re- 
cycle of exchanged bottoms for quench 
in the bottom of the vacuum tower is 
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Started to maintain good pumping 
conditions. 


Putting the Unit Onstream 


At this time both the atmospheric 
and vacuum towers are over, products 
are recirculating to the raw-crude-oil- 
suction line, and the charge rate is 
about 50,000 bbl. per stream day. 

Stripping steam is started to the at- 
mospheric-tower strippers and to the 
bottom of the tower. The steam con- 
densate is being withdrawn from the 
reflux and gasoline accumulators to 
the desalted-water drum. Vaporizing 
steam is added to the vacuum heater 
slowly, and finally stripping steam is 
started to bottom of vacuum tower. 

Since flow through the unit has fol- 
lowed the normal route, the desalter 
is at normal desalting temperature. 
Water is started to the desalter, and 
the emulsion valve and the desalter- 
water-drawoff controller are put in op- 
eration. 

All instruments and controllers are 
in service and put on control as soon 
as possible. 

With the unit circulating at approxi- 
mately half rate, with operating con- 
ditions established, and with the de- 
sired quality and quantity of products, 
the unit is ready to cut to the field. 
The crude-oil pump house has been 
notified that a given quantity of crude 
oil will be required, and downstream 
processing units have been notified 
that product will be available. 

The products are then manifolded 
from the recirculation line to the reg- 
ular product lines at the product man- 
ifold. Crude oil automatically starts 
from the crude-oil surge tank which is 
floating on the raw-crude-oil-pump 
suction. 

Cutting oil is started to the inlet of 
the vacuum-tower-bottoms cooler just 
before the bottoms are cut to fuel-oil 
tankage. 

As fresh crude oil displaces recir- 
culated crude oil, wet gas is made. 
Makeup gas to the gasoline accumu- 
lator is cut out, and wet gas is mani- 
folded to the common refinery gas 
plant. 

Crude-oil charge rate is raised to 
120,000 bbl. per stream day with op- 
erating conditions adjusted as re- 
quired. After full charge rate is 
reached, vacuum-tower bottoms to the 
cooler is manifolded to the viscosity 
breaker which is fired, circulating and 
ready to receive hot charge. 


Shutdown of the Unit 


Pump houses and process units 
which will be affected are advised of 
the pending shutdown. Crude-oil rate 
is reduced to about 50,000 bbl. per 
stream day, and operating conditions 
are adjusted accordingly. 
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During this period viscosity break- 
ing of the vacuum-tower bottoms has 
been stopped; the viscosity-breaker 
delivery and return line has been dis- 
placed with cutting oil; and the flow 
of cutting oil to the bottoms cooler 
has been adjusted. 

When crude-oil rate has reached 
50,000 bbl. per stream day, the pump 
houses and downstream processing 
units directly affected are renotified, 
and the unit is put on recirculation. 
Cutting oil to the bottoms cooler is 
stopped at this time, and the flow of 
makeup water to raw crude oil for 
desalting is stopped. 

Steam condensate from the over- 
head drums continues to the desalter- 
water-makeup drum. Desalter-water- 
pump discharge is diverted to a closed 
sewer box. 

During shutdown the lower section 
of the vacuum tower involving the 
heavy vacuum gas oil and bottoms cir- 
cuits is flushed free of heavy viscous 
oil by circulating and refluxing the 
tower down. This makes pumping out 
and steaming out easier and more ef- 
fective. 

The vacuum-heater-outlet tempera- 
ture is decreased at the rate of 100° 
F. per hour. Production of light vac- 
uum gas oil has been stopped, and 
the amount of heavy-vacuum-gas-oil 
product is drastically reduced. Produc- 
tion of some heavy vacuum gas oil 
and circulation of intermediate re- 
flux is maintained as long as possible. 
Top reflux is being continued. 

When the vacuum-heater outlet 
reaches 500° F., the vaporizing-steam 
flow to the heater is reduced, and the 
fires are cut out. Vacuum on the 
vacuum tower is broken by stopping 
steam to the primary ejectors and 
then to the secondary ejectors. 

Gas is added to the vacuum-tower- 
overhead condensers. The tower floats 
with a small flow to the flare. 
Light-vacuum-gas-oil top reflux is 
stopped when the level of oil in the 
tube cannot be maintained. 

The atmospheric-heater outlet is de- 
creased at a rate of 100° F. per hour. 
When the outlet temperature reaches 
500° F., the fires are cut out. 

Circulation is stopped, and the at- 
mospheric and vacuum heaters are 
steamed into the respective towers 
using the steam connections at the dis- 
charge of the desalted-crude-oil 
pumps, the inlet of the atmospheric 
heaters, and the discharge of the at- 
mospheric reduced-crude-oil pump. 

Top reflux on the atmospheric 
tower has been cut out as required. 
Some gas is added to the product 
drum so that the tower is floating 
with a small gas flow to the flare. 

Levels in the towers, overflash 
drum, and the shell side of the hot 
exchangers are pumped to slop. Yard 


gas 
i. 


steam of 125 psi. is now added to the 
bottom of the towers and to the vac- 
uum-tower overflash drum. 

The desalter is floated on the crude- 
oil surge drum by opening the back- 
pressure regulator, and the crude-oil 
surge drum, desalter, and the shell 
side of all coolers are pumped out. 

Steam is added to the bottom of 
the crude-oil surge drum. The raw- 
crude-oil exchangers and desalter are 
steamed by adding steam at the dis- 
charge of the raw-crude-oil pumps. 

Atmospheric reflux and product 
drums are pumped out to slop and 
continued as levels require. 

At this point all equipment is 
steaming into its respective towers, 
and the towers are being steamed 
overhead. Steaming rates are in- 
creased; water on the overhead con- 
densers is cut considerably; and the 
small amount of purge gas in the tow- 
ers is cut out. If the towers build 
pressure, they are bled off to the flare 
line. Steaming continues for 6 hours. 

Steam is cut out of each tower, and 
the respective overhead condensers 
are blocked and drained. 

Each tower is then steamed for 2 
hours out of the atmospheric vents at 
the top of the towers. When the tow- 
ers are vented to the air, steam is 
added to the overhead drums so that 
they are steamed back through the 
drained condensers and vapor lines to 
the top of the towers. 

Steam is cut out, and the top head 
on each tower is removed. The towers 
are then steamed out of the top man- 
heads for 4 hours. During this time all 
lines, exchangers, and drums are 
vented and steamed. 

The vacuum-heater vaporizing 
steam and the stripping-steam flows 
are cut out, and the superheating coils 
in the connection sections of the heat- 
ers are blocked out and vented. When 
steaming is finished, the unit is ready 
for blanking and maintenance. 


Time required. A f ter mechanical 
work is completed, the unit is purged, 
tested, and gassed up in about 16 
hours. The unit is charged, and recir- 
culation is established in approxi- 
mately 8 hours. The atmospheric and 
vacuum sections are brought over, and 
the products are ready to cut to the 
field in approximately 16 hours. 
Elapsed time between preparation for 
startup and products cut to the field 
is 36 to 48 hours. About 24 hours is 
required to shut the unit down and 
get it ready for maintenance work. 
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APPLICATIONS FREQUENCY for electrical resistance probes. More than 1,500 are 
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Applicati 


in use in refineries on the North American continent. Fig. 1. 


Probes prove talented 


corrosion sleuths 


@ API survey reveals widespread acceptance of this 


tool for combating refining’s ever-present problem. 


ELECTRICAL-RESISTANCE probes 
are now widely accepted in petroleum 
refineries for monitoring the corrosivi- 
ties of streams; for helping to solve 
emergency corrosion problems; and 
for determining the optimum level of 
inhibitors, neutralizers, or chemical 
treatments for corrosion control. 

In some locations, especially the 
overhead streams of primary fractiona- 
tors of crude-oil-distillation units, the 
use of probes has become practically 
routine. 

In making proper application of the 
probe method, consideration must be 
given to selecting the probe location, 
material, surface treatment, and fre- 
quency of probe readings; to inter- 
preting the shapes of the corrosion- 
versus-time curves; and to safety as- 
pects. Probe-entrance ports should be 
standardized. 

These are determined 
from an API Replies were 
received from 45 refineries of 24 oil 
companies. Andrew Dravnieks, Stand- 
ard Oil Co., Indiana, reported on sur- 
API Division of Re- 


conclusions 


survey 


vey results at the 
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fining meeting, Detroit, May 9. 


Objectives. With the probe method, 
the corrosivity of a refinery stream 
can be evaluated rapidly under actual 
process conditions to meet two gen- 
eral objectives: 

1. To find out what is going on in 
a unit. 

2. To regulate corrosion control. 

Table 1 shows the distribution of 
typical objectives mentioned in the 
surveys, based on the dominant pur- 
pose in each case. 


Distribution by processes. More 
than 1,500 probes are in use in refin- 
eries on the North American Conti- 
nent. They have found applications in 
almost every type of process, as shown 
in Fig. 1. The greatest number of 
applications was in crude-oil-distilla- 
tion units; 35 of the 45 refineries sur- 
veyed used probes in at least one 
crude-oil-distillation location. Vapor- 
recovery units, water systems, and re- 
forming units were the next-most-fre- 
quent locations of use. In fact, the 


TABLE 1 
Reported Objectives of Probe Use 


Frequency 
cited 
Motive— %o 
To Learn What Is Going On 
Monitor for corrosivity surges 18 
Determine approximate corrision 
rates rapidly 
Study influence of changes in 
stream composition 
Investigate emergency problems 
Test substitute materials 
To Regulate Corrosion Control 
Experiment with inhibitors in 
process streams 
Adjust the levels of neutralizers 
and inhibitors 
Experiment with water treatments 
Adjust process treatments such 
as desalting 
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figure gives a fair indication of the 
relative frequency of corrosion prob- 
lems which occupy refinery corrosion 
people. 

In crude-oil-distillation units, probes 
have been used almost every place, 
as indicated in Fig. 2. The most com- 
mon usage was in the overhead sys- 
tem of the primary tower where cor- 
rosion is severe unless some means 
of corrosion control—most commonly 
neutralization and inhibition—is used. 
Probes are used routinely as guides 
to maintain the most economical level 
of neutralizer and corrosion inhibitor. 

Application to the overhead of vac- 
uum towers is similar, but the per 
cent use in vacuum units was lower 
because there are fewer vacuum units. 

The approximate distribution of 
probe applications in vapor-recovery 
units is shown in Table 2. Probes 
are widely used in both the depro- 
panizer and the debutanizer overhead 
systems to monitor corrosion control 
by neutralizers and inhibitors. 


TABLE 2—Probe Applications 
in Vapor-Recovery Units 


Feed section (before and after gas 
compressor; depropanizer preheater) 

Towers (practically all towers) 

Reboilers 

Overhead systems (predominantly on 
depropanizers and debutanizers) 20 

Strippers 5 


In reforming and in catalytic crack- 
ing units, probes are used in the over- 
head systems of prefractionators, de- 
propanizers, debutanizers, and other 
towers, and in the light-ends-recovery 
section. Other locations are the regen- 
eration system and in furnaces of re- 
formers. 

It is difficult to maintain the water 
in refinery cooling systems in a state 
of low corrosivity. Probes placed in 
basins, lines, and heat exchangers have 
guided the selection and maintenance 
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CRUDE DISTILLATION accounts for more probe applications than any other proc- 


ess. 
their indicated locations. Fig. 2. 


of the type and level of chemical treat- 
ment. Corrosivity of steam condensate 
also has been tested in several re- 
fineries. Other applications found by 
the survey are listed in Table 3 and 
testify to the versatility of the probe 
method. 


Operational range. Probes may be 
used in systems that contain danger- 
ous substances at high temperatures 
and pressures. There are many suc- 
cessful uses above 400° F. One appli- 
cation is at 1,000° F.; four are in- 
stalled between 800° and 1,000° F.; 
and eight probes are used between 
600° and 800° F. 

Fig. 3 summarizes the highest pres- 
sures at which probes were used. With 
the retractable probes, the limitation 
is not only in the pressure-resistance 
of the seal, but also in the need to 
push the probe against the vessel or 
pipe pressure. Apparently, with a me- 
chanical device, probes could be in- 
serted against pressures of several 
hundred pounds per square inch. Some 
locking device should be used to pre- 
vent expulsion of the probe. One re- 
finer uses a self-made device, based 
on a threaded-rod principle, to oper- 
ate retractable probes at 300 psi. and 
500° F., or 450 psi. and 150° F. 

Frequently, it is inconvenient or 
hazardous to have the probe-reading 
instrument close to the probe. With an 
extension cable the probe readings 
have been made at distances up to 
250 ft.—well outside of the hazard- 
ous zone. Long cables permit reading 
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The numbers refer to per cent of 45 refineries reporting use of probes in 


in 


re- 


in a centralized location, such 
the control house; two refineries 
ported using centralized probe-read- 
ing systems on some units. 


as 


Probe placement. To give useful 
data, corrosion probes should either 
reproduce the corrosion rates of the 


TABLE 3—Other Locations of Probes 
Applica 
Process and location tions 
Coking units (other than in 
distillation sections) 
Stabilizer overhead; evaporator drums 2 
Alkylation (sulfuric 
98% acid line; emulsion cir 
cuit, line from the settling drum to 
the reactor; feed preheater; feed 
to debutanizer; depropan- 
izer overhead 7 
Alkylation (HF): 
Debutanizer-tower 
Isomerization: 
Converter effluent; 
Doctor treatment: 
Reactor effluent 
Solvent extraction 
Rich ent line; reboiler; 
distillation overhead 
Catalytic polymerization: 
Reactor overhead from re 
generator 
Miscellaneous 
Hypochlorite 
late 
Flue 
Cathodic 
boxes 
Storage of sour naphtha 
vapor phases 
Caustic scrubbing; additive manufac- 
ture (feed, product, overhead); de- 
tergent alkylation (benzene recov- 
ery); gas plant; asphalt (FeCl; ad- 
dition); crankcase of engine >10 


in process 


crude-oil 


acid) 


reactor 


towel 


overhead 


finished product 2 


solvent 


solv 


product: 


naphtha-treater  distil- 


gases 


protection of open water 


water and 
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equipment reasonably well, or at least 
follow the changes in the corrosivity 
of the stream. Therefore, the location 
of the probe must be selected care- 
fully. The most important need is to 
properly represent the temperature and 
the velocities. 

As an example, the walls of heat- 
exchanger tubes are at temperatures 
either lower or higher than the stream, 
and to reproduce the rates at which 
they corrode is difficult. With two 
probes, one placed upstream and ihe 
other downstream of the exchanger, 
wall conditions sometimes have been 
successfully interpolated. 

In condensers of overhead systems 
of crude-oil units, the corrosive phase 
consists of water with dissolved hy- 
drogen chloride, hydrogen sulfide, and 
some oxygen. This phase appears only 
after the steam is cooled below its 
condensation point, and then it grad- 
ually changes in composition as more 
water condenses. A probe placed at 
the point where the condensed phase 
is present usually indicates the cor- 
rosivity of the stream and can be used 
to control neutralization and inhibi- 
tion. 

Probes usually are located more or 
less in the stream, so the velocity of 
the corrosive medium seen by the 
specimen usually is higher than that 
seen by the walls and corresponds 
more to the conditions in bends than 
in straight pipe. Thus, in media in 
which corrosion is sensitive to velocity 
a probe may corrode faster than the 
walls of a pipe or the bottom of a 
drum. 

For example, when a condensed- 
water phase is expected to be the prin- 
cipal corrodent, the location should 
evaluate the worst combination and 
should incorporate turbulent condi- 
tions, a substantial amount of water 
phase, and the highest temperature 
possible. The corrosion rates of the 
probe are then higher than those in 
other parts of the system. Neverthe- 
less, the relative changes in the cor- 
rosivity of streams with operational 
variables or treatments are indicated, 
and the success of corrosion control 
by neutralizers and inhibitors is more 
noticeable and more readily attain- 
able. 

Sometimes probes are placed in the 
water drawoff from the overhead sys- 
tem. However, if steam is used in the 
distillation, the corrosive components 
in this location may be diluted; also, 
velocity and temperature effects are 
represented poorly. 


Probe material. Except when cor- 
rosion is evaluated by actually in- 
specting the equipment after a run, 
the problem of reproducing faithfully 


THE OIL AND GAS JOURNAL 





MAY 16, 


«@ Pressure, Psig. 





2,000 



















































































NONRETRACTABLE 
PROBES 


HIGHEST PRESSURE at which probes were used in the surveyed refineries. 


Fig. 3. 


the materials of equipment walls is 
common in any corrosion testing. Sur- 
face conditions also are important in 
some tests, especially with ferrous 
metals and alloys in media of low or 
moderate corrosivities. In the presence 
of oxidants, these materials may exist 
in a so-called passive surface state, as 
distinguished from an active, or cor- 
roding, state. 

Passivity established in air some- 
times persists in a slightly corrosive 
cooling water for many days until a 
spontaneous electrochemical triggering 
activates the surface. For practical 
purposes, the best method to destroy 
the passivity is to dip the probe for 
a few seconds in dilute hydrochloric 
acid and wash amply with water. 


Interpretation of measurements. In- 
spection measurements and coupon 
data are averages obtained over long 
ranges of time. The probes give short- 
range data, which must be totaled and 
averaged to obtain numbers compara- 
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ble to the long-range result. Where the 
changes in corrosion rate are small, 
the average rates indicated by probes 
usually agree with other data, except 
where the probe material and condi- 
tions did not properly represent the 
equipment walls. Where corrosivities 
change rapidly or protective films 
form, there may be disagreement. 

A reverse situation occurs in some 
cooling waters where pitting is the 
normal mode of corrosion. A probe 
may remain passive for a long time 
and indicate zero corrosivity, but then 
may indicate a sudden rapid corrosion 
when an active pit develops. Visual 
inspection of the probe will reveal the 
pitting. 

Fluctuations in readings have been 
observed on many occasions and for 
several reasons. Some fluctuations 
were trivial and related to manufac- 
turing defects, mishandling of probes 
during installation, and corrosion of 
contacts in connectors. 

Temperature is a more significant 
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cause of fluctuations. When the tem- 
perature changes rapidly, the corrod- 
ing specimen follows the change more 
closely than the protected specimen. 
Unsteady readings and poor resolu- 
tion result, and to improve resolution 
more readings are necessary. From an 
average of many fluctuating readings 
obtained with sensitive recorders, re- 
liable corrosion curves can be plotted 
and the corrosion rates can be cal- 
culated for short-time intervals. 

One-fourth of the refineries encoun- 
tered probe data which were thought 
to be in conflict with other evidence. 
Although comprehensive studies of 
such discrepancies were not con- 
ducted, several cases which were in- 
vestigated pointed either to some of 
the difficulties just discussed, or to 
simple misunderstandings. Thus, occa- 
sional complications have not de- 
tracted from the over-all usefulness 
of probes. 


Safety aspects. Because the probes 
use electrical current and are mounted 
through seals, electrical and leak haz- 
ards potentially exist. 

The electrical nature of the tech- 
nique requires caution in any location 
where explosive gas mixtures may 
exist. In the commercially available 
probe systems, laboratery tests indi- 
cated that a spark that would ignite 
explosive mixtures of the type en- 
countered in refineries did not result 
when the specimen or lead wires were 
broken. Instruments now in use also 
should not produce a dangerous spark 
under normal circuitry conditions. 

Nevertheless, any complex instru- 
ment that is not functioning properly 
may create a safety hazard. In certain 
locations, probes are never permitted 
in 7% of the refineries, and instru- 
ments are never permitted in 5%. 
One-third of the refineries imposed 
no restriction on the use of instru- 
ments, either because the instruments 
had not been in dangerous locations, 
or because insufficient consideration 
had been given to the problem. 

Restrictions on the operation of the 
instruments in certain areas are sound 
practice and should be retained. The 
restrictions usually require either rou- 
tine or spot tests for gas in air when- 
ever the instrument is to be operated 
where dangerous concentrations of 
flammable gases might occur. 

Some refineries place a piece of 
dry ice in the instrument case to expel 
the air. This practice may be objec- 
tional because the resultant cooling 
may lead to condensation of moisture 
and cause corrosion and electrical 
leakage. The best practice might be 
to use a long cable and place the in- 
strument outside of the danger zone. 
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The seal feature of probes also has 
given some concern, because leakages 
have occurred. In eight refineries, the 
possibility of leakage was sufficient to 
rule out probe tests where the leaking 
substance might be especially danger- 
ous—for example, in some parts of 
hydrogen fluoride alkylation units. 
This difficulty might well be elimi- 
nated by further advancements in 
probe technology and experience. 

In four cases, retractable probes 
were expelled through the packing 
gland unexpectedly; luckily, these ac- 
cidents did not result in injuries. The 
internal pressure in the vessel can 
expel a retractable probe despite the 
friction in the packing gland; there- 
fore, use of a simple chaining or 
safety-clamping of the protruding 
stem, as well as a safety device on 
the specimen end of the probe, should 
be an absolute necessity. A clear 
realization of the pressure effect when 
the probe is inserted or removed is 
also necessary. The use of mechani- 
cal traction devices may be advisable. 


Probe programs. ‘ihe operation of 
probes in refineries usually is in the 
hands of those groups most directly 
concerned with corrosion. In only 
two cases did the operators of process 
units administer the probe program. 
In 60% of the refineries, the pro- 
grams were handled by engineering, 
inspection, and maintenance people; 
in the rest, by laboratory or research 
people. For an effective program and 
the most beneficial utilization of re- 
sults, close cooperation among opera- 
tors, engineers, inspectors, and proc- 
ess chemists is much more important 
than who has basic responsibility. 

In companies with several refiner- 
ies, the use of the probe pool, such 
as is used in one large company, 
seems to be advantageous. Corrosion 
problems of a critical nature often 
become apparent suddenly, either 
during a shutdown for a turnaround or 
by the failure of a piece of equipment 
during operation. The pool has made 
possible many tests that, because of 
time limitations, never could have 
been conducted if probes had had to 
be ordered in a routine way. 

The pool operates as follows: the 
corrosion section in a central depart- 
ment maintains a supply of corro- 
sion probes of the most popular 
sizes and materials. If an urgent 
corrosion problem arises, a simple 
phone discussion establishes whether 
a probe test is desirable. A probe 
from the pool may be dispatched at 
once, cutting across the usual red 
tape involved in requisitioning pur- 
chases and the like. 

The refinery eventually provides a 
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new probe to replace the one ob- 
tained from the pool. The pool is 
not used to supply probes for in- 
stallation in new refinery units, or 
for any other test purposes where 
the need may be anticipated well in 
advance. The pool also cannot main- 
tain a supply of probes for specialized 
corrosion tests requiring rarer probe 
materials. Table 4 lists the use of the 
probe-specimen materials as indicated 
by the survey; it could be used as a 
guide to the relative need for various 
probe materials. 


Standardization. This is another 
means to facilitate testing programs. 
For testing in closed vessels or lines, 


TABLE 4—Usage of Materials 
for Probe Specimens 


Refineries 
Reporting 
Metal Use 
Carbon steel 45 
Admiralty metal 16 
Austenitic stainless steels 
Monel 
Brass, bronze, cupronickel 
Aluminum 
5 to 9% Cr steels 
Carpenter 20 
Hastelloys 
Others (titanium, nickel, copper) 


an entrance port must be used through 
which a probe can be inserted in 
such a way that the specimen will be 
in the process stream close—but not 
too close—to the inner surface of the 
equipment. 

More than 40% of the refineries 
experienced difficulties in finding suit- 
able entrances in locations where a 
test was desired. There were two main 
reasons for these difficulties: no en- 
trance ports at the desired location, or 
an entrance port requiring a special 
make of probe. The logical way to 
work toward a solution of this problem 
is through standardization of probe en- 
trances and probe types. Once the 
probe entrances are standardized in 
a manner satisfactory to the petro- 
leum industry, suitable standardized 
probes should become available. 

Entrance ports at every place 
where a corrosion test possibly might 
be desired would be impractical. 
However, in certain locations where 
use of probes has become almost 
routine, it appears wise to plan from 
the very beginning to provide any 
new equipment with probe entrances 
at the time of construction. In older 
units where some ports already may 
exist or may be improvised, the tem- 
porary use of special probe sjzes to 
fit these ports reasonable. 
However, wherever regularly replace- 
able probes have to be used on a rou- 
tine for the future 
in old equipment, or new probe en- 
have to be installed, stand- 


seems 


basis foreseeable 


trances 


ardization of ports should offer ad- 
vantages. 

More than 60% of the refineries 
favored standardization of probe en- 
trances. The arguments against 
standardization were a desire to use 
entrances now available and a fear 
that a standardized entrance—and 
correspondingly standardized probes 
not acceptable to some particular re- 
finery—might be imposed. However, 
on a long-term basis the advantages 
of entrance-port standardization are 
obvious. 

Before the entrances are standard- 
ized, some decision should be reached 
regarding the type or types of en- 
trances. 

Probes, other than dip probes, can 
be attached either by flanges or by 
threaded fittings. Flanged probes are 
more expensive, and opinions were 
expressed that flanged probes should 
be reserved for high-pressure high- 
temperature service. Direct attach- 
ment with threaded fittings without 
a block valve is not permitted in 
some refineries, because a leak in the 
threaded connection cannot be cor- 
rected while the unit is onstream. 

Attachment through a gate valve, 
in conjunction with a retractable 
probe, usually permits correcting a 
leak unless the probe gets stuck. The 
survey showed that 65% of the re- 
fineries preferred a gate-valve en- 
trance. Threaded fittings were pre- 
ferred by 40% of the refineries, and 
flange connections by only 16%. 

Attachment through a gate valve 
poses the secondary problem of spe- 
cifying a satisfactory gate valve. The 
nominal valve size is 1 in.; however, 
some l-in. valves have openings suf- 
ficiently restricted so that a retract- 
able probe will not fit. 

The standardization of 
lengths was favored by 40% of the 
refineries. Inasmuch as the probe 
specimen has to be located in a cer- 
tain position with respect to the wall, 
and frequently a layer of insulation 
surrounds the vessel or pipe, the prac- 
ticability of standardizing lengths 
may be doubted. However, if the dis- 
tance between the inner surface of 
the vessel and the outer end of the 
entrance port is standardized at some 
dimension sufficient for the vast ma- 
jority of cases, standardization of 
probe lengths may be practical. 

Another possibility is to design 
probes with adjustable lengths, or to 
devise ports with inserts to compen- 
sate for length differences. With re- 
tractable probes, which are in partial 
use in 60% of the refineries, stand- 
ardization of probe lengths is not 
essential. However, because retract- 
able probes are not yet universally 
acceptable, the need for standardized 
nonretractable probes remains. 


probe 
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interchangeable with plain 


condenser tube (Type S/T only) 


easily fabricated — 


available in U-bends 


one-piece construction 


high finned outside to inside 
several types of end 


surface ratios up to 8-1. 


(Types H/R, L/C, and 1/L) 


treatments available 


available with either high 
or low fins with a wide 


variety of fin spacings 





smooth extruded fins eliminate 


sharp angles and crevices 


fins stand up under thermal shock, 


vibration and pressure changes 


\ 


available in copper, 


copper alloys and aluminum 


more BTU’s per foot of tube 


{ an i Ss Ss Look at the advantages—see for yourself what Trufin 
can do for you. Specify it for new installations and for 


W O LV E Ri E | retubing at turn-around time. You'll do a bigger job... 
boost production .. . save money, too! 
TRUFIN! | 





THE THINGS 
YOU MUST KNOW 
ABOUT Fi! 


Where finned tube and heat transfer experience is concerned, 
Wolverine Tube is the industry’s acknowledged leader. Wolverine pio- 
neered the development of integrally finned tube (Wolverine Trufin®) and 
over the years has produced millions upon millions of feet of this efficient 
extended surface for countless heat transfer installations throughout the 


United States 


LISTS 


In addition to a fully staffed Field Engineering Service, Wolverine 
lube also maintains Technical Heat Transfer Specialists in all major proc- 
essing areas across the country. These men have all undergone intensive 
training in finned tube technology and have completed a Process Heat 


Transfer Course conducted by Donald Q. Kern, Wolverine consultant. 


PMEN1 


Wolverine Tube maintains the industry’s most complete research 
and development facilities in Allen Park, Michigan. Here, day-in and day- 
out, research delving into all aspects of tubing manufacturing is carried 
out. Extensive research in finned tube and heat transfer has been con- 
ducted at the University of Michigan for many years in Wolverine’s be- 
half. You can rest assured, as a result of all of these activities, that 
Wolverine Tube contributes its full share to the advancement of tubing 
technology. You can be sure, too, that because of these facilities you can 
place your complete trust in any product bearing the Wolverine name. 

Next time you require finned tube—or have a tubing problem—con- 
sult Wolverine Tube. Either way you'll be sure of the finest product or 


soundest advice available. 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario. 


a er aes WOLVERINE TUBE 
RA . WWI 6 ___—_—_——" 
- CALUMET & HECLA, INC. 
17238 Southfield Road 
Allen Park, Michigan 


Quality -C e bing and Extruded Aluminum Shapes 


in Canode: 
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DETONATION of oxygen-enriched propane fragmented this vertical drum, 4 ft., 4 in. id., by 44 ft. 


length, walls 5'%-in. thick. 


Turnarounds needn't be dangerous 





® Procedures which clearly point out hazards, equipment which is properly 
designed, and personnel who are well trained, insure safe shutdowns. Incor- 
porate these ideas into written procedures for your unit. 


PRINCIPAL HAZARDS encountered 
in turnaround of units are accidental 
mixing of air and hydrocarbons, con- 
tacting liquid water with hot oil, and 
freezing of water 

Other hazards, encountered mostly 
during shutdowns, are corrosive and 
poisonous liquids and gases and pyro- 
phoric iron sulfide 


1. What to do about 
shutdowns 


The shutdown should include these 
seven consecutive phases: 

e Cooling and depressuring the unit. 

¢ Pumping out the unit. 

e Removal of residual hydrocar- 
bons. 

e Removal of corrosive or poison- 
ous materials. 

e Disposal of water. 

e Blinding and opening the unit. 

e Removal of pyrophoric iron sul- 
fide. 


Adapted from paper presented at twenty- 
fifth midyear meeting of API's Division of 
Refining, Detroit, May 11, 1960 
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BY A. H. HAYES AND R. M. MELAVEN 


Standard Oil Co. (Indiana) 
Whiting, Ind. 


Cooling and depressuring. First, ex- 
ternal heat should be gradually re- 
duced and finally cut off. 

Next, the temperature of the ma- 
terial should be lowered to the point 
at which vaporization stops and which 
is below the incipient coking tempera- 
ture. The decrease in vaporization soon 
renders overhead and sidestream sys- 
tems inactive and permits them to be 
shut down. Reducing the temperature 
below the incipient coking tempera- 
ture permits shutdown with a mini- 
mum of coking and fouling of equip- 
ment. 

All fuel gas or oil to burners and all 
pilot burners should be shut off. Oil 
burners should be blown out with 
steam, leaving a small amount of steam 
blowing through the tips to keep them 
cool. Secondary-air dampers and flue- 
gas dampers to the stack should be 
opened wide to permit maximum flow 


of cool outside air through the fur- 
nace firebox. 

Simultaneously, charge to the unit 
is reduced 70 to 75%, or to about the 
capacity of the bottoms pumps. After 
vaporization stops, these pumps must 
handle all of the oil to be circulated 
in the unit. 

During this time, any operations 
needed to separate one material from 
another should be continued until the 
materials are segregated, i.e., propane 
and lubricating oil in a dewaxing plant 
or acid and oil in an alkylation plant. 

Next, charge to unit should be shut 
off and internal circulation of oil in 
unit should be started. Oil should pass 
from charge pump through main com- 
ponents of unit—exchangers, furnace, 
towers, etc.—to bottoms pumps and 
back to suction of charge pump. 

Coolers in circuit should be kept in 
operation. Circulation should continue 
until oil reaches “no vaporization—no 
cracking” temperature. 

For units normally operating above 
atmospheric pressure, atmospheric 
pressure should be approached as tem- 
perature drops. Excess pressure should 
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be relieved by releasing hydrocarbon 
gases to a gas-collecting system. 

If cooling tends to produce a vac- 
uum, an inert gas should be introduced 
to maintain pressure close to atmos- 
pheric. An inert gas prevents fires or 
explosions. Air must not be intro- 
duced. 

When cooling is essentially com- 
pleted in a vacuum unit, vacuum 
should be broken by shutting off vac- 
uum-producing equipment and grad- 
ually admitting an inert gas until 
atmospheric pressure is reached. 

Whenever possible, dry steam should 
be used as the inert gas because, in 
addition to providing an inert atmos- 
phere, it cleans equipment better than 
other inert gases. 


Pumping out the unit. When the 
oil has been cooled to the required 
temperature, the oil and any other 
liquid which may have been separated 
from it in the unit, such as acids, 
caustic, and sludges, should be 
pumped from unit. 

Each material, depending upon its 
character, should be pumped to a 
prescribed place. Centrifugal pumps 
should be watched carefully to make 
certain that none completely loses suc- 
tion before it is shut down. Running a 
centrifugal pump dry for even a short 
time may seriously damage it. 

If available, reciprocating pumps 
are best for pumpout because they 
have superior suction characteristics 
and are less susceptible to damage. 

As oil is pumped from unit, it 
should be further cooled in heat- 
exchange equipment to a temperature 
where it will not cause flashing of 
water in delivery iines or tanks and 
to a temperature below its flash point 
so it will not cause a fire hazard in 
delivery tanks. 

Inert gas should be admitted to unit 
continuously during pumpout for two 
reasons: to prevent entrance of air into 
the unit; and to keep internal pressure 
of unit close to atmospheric. 


Removable of residual hydrocar- 
bons. Removal of this material can be 
done in three major ways: displace- 
ment with an inert gas, water flooding 
to overflowing, and a combination of 
these two methods. Type of unit de- 
termines appropriate purging material. 

... Steam should be used as the in- 
ert gas unless it would damage equip- 
ment or material in the unit, such as a 
catalyst. Distillation and coking units 
are typical units in which steam should 
be used. 

In certain catalytic units in which 
steam would damage the catalyst, ni- 
trogen, carbon dioxide, or gas from an 
inert-gas generator should be used. 
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When a gas is used for purging, it 
is commonly admitted at or near inlet 
to unit. Gas should flow from one 
vessel to another in succession from 
inlet to outlet of unit, including blow- 
down system, if unit has one. 

This reduces chance of bypassing 
any area and gives an orderly pro- 
cedure. If parallel paths of flow exist, 
care must be taken to insure that each 
path is purged. 

Purge gas should continue to flow 
into and through every part of the 
unit until analytical tests show that 
the only material flowing from each 
drain and vent on the unit is purge 
gas. 

Except where steam is being used, 
each vent and drain on unit should be 
closed as soon as test shows that noth- 
ing but purge gas is issuing. This will 
conserve gas and minimize purging 
time. 

If steam is being used, all drains and 
vents at highest points of unit should 
be left open until tests show that only 
steam or water, or both, is issuing. 

This step insures continuous drain- 
age of all condensate as it forms, pre- 
vents trapping of liquid hydrocarbons 
on top of water pockets, and prevents 
any air from flowing into unit during 
purging. When purge is complete, 
purge gas should be replaced by air. 

In vacuum units, residual hydro- 
carbons should be removed by a series 
of evacuations; each evacuation should 
be followed by filling unit with nitro- 
gen or gas from an inert-gas genera- 
tor. 

These evacuations should be re- 
peated until hydrocarbon content of 
gas in unit is not more than 0.5% 
but preferably 0.0%. Inert gas should 
then be replaced by air. 

.-. Water filling of equipment to 
overflowing is an effective way to 
purge equipment. It displaces both gas 
and liquids, which otherwise might be 
trapped, and it cools the unit, if this 
is necessary. 

It can be used only if the equip- 
ment and its foundation have been de- 
signed to support the weight and pres- 
sure of the water and only if water 
will do no damage. 

In some units and equipment, water 
can be used by itself. In others, it 
should follow the steam purge. When 
this is done, vents should be open to 
admit air to the unit to prevent a 
vacuum which otherwise would form 
when cold water condensed the steam. 

Water filling may be done either by 
flowing the water from one vessel to 
another until the entire system is over- 
flowing or by filling several parts 
simultaneously until the system is full. 

As water enters the unit, materials 
displaced should be vented from a 
high point of each part of unit to pre- 


vent trapping any oil, gas, or other 
material. 

After water filling, water is drained 
to the sewer with enough atmospheric 
vents open so that air displaces the 
water as fast as it flows from unit. 
Sufficient air must enter unit to pre- 
vent pulling too much vacuum and to 
permit entry by maintenance per- 
sonnel. 


Corrosive or poisonous materials. 
Any residual amounts of corrosive or 
poisonous materials—such as acids, 
caustics, salts, and sludges—present 
in parts of certain units must be re- 
moved. 

Purging material and procedure de- 
pend upon type of residual material. 
In our experience, water is used most 
frequently, followed by steam and 
water. Nitrogen is used the least. Pro- 
cedure should be about the same as 
for removal of residual amounts of 
hydrocarbons. 

Incomplete removal of corrosive or 
poisonous materials could present 
great hazards to both maintenance 
and operating personnel when the unit 
is opened for repairs and cleaning. 
Such gases as hydrogen sulfide, arsine, 
and hydrogen fluoride have high- 
potency hazards. Complete purging of 
such materials from units is impera- 
tive. 


Disposal of water. Water remaining 
in the unit must be disposed of to 
prevent damage during downtime and 
startup. If water freezes inside the 
equipment, it can cause great damage 
and plug equipment. 

Water should be drained from all 
low-point drains during shutdown. All 
drains should be checked for plugging. 
All plugged drains should be opened. 

When part or all of the water and 
steam systems do not have to be shut 
down for cleaning or repairs, keeping 
the water and steam flowing at a suffi- 
cient rate prevents freezing in normal 
cooling and heating systems. 

At other times, heat tracing and 
insulating of a system may be re- 
quired. Antifreeze solutions may be 
used temporarily in some equipment, 
such as sewer traps or compressor 
jackets. 


Blinding and Opening. Shutdown 
blinds should be installed in the va- 
rious lines which leave and enter the 
unit to prevent any unwanted ma- 
terial from entering unit while it is 
down. 

All connections to any tower or ves- 
sel, which men are to enter during the 
shutdown, should be blinded to pre- 
vent accidental entry of foreign ma- 
terial which might injure the men. 

Opening lines to instal] blinds 
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An assignment in“‘give and take’’.. . for 
Lukens Application Research. Researching the steel that best 


fits the job is a matter you can safely trust to Lukens Application Engineers . .. whether your problem is 
metal expansivity, cryogenics, abrasion, structural stress or the complexities of corrosion. A recent and 
typical assignment was to determine the most efficient material on which to cradle the bearing members 
of a bridge. These mechanisms provide the “‘give’’ that keeps a bridge structurally sound. Since corrosion- 
resistance was a major goal, stainless steel seemed well-suited—but costly. Lukens, with its broad fund of 
practical metallurgical knowledge, suggested—then thoroughly tested—the less expensive stainless-clad 
steel. The success of this engineered combination of clad and backing steel has since been borne out by a 
host of clad steel bearing plate applications. 

If you have an assignment in metals application, let it be our assignment too. Write Manager, 
Application Engineering, Services Building, Lukens Steel Company, Coatesville, Pennsylvania. Also con- 
tact us for Bridge Bearing Plate Bulletin No. P-50. 


cc } HELPING INDUSTRY CHOOSE STEELS THAT FIT THE JOB 
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should be done with extreme care. 
Flanges should be cracked open slowly 
so that any material incompletely 
purged from the unit can be handled 
safely. 

Valves should not be removed until 
it is absolutely certain that the equip- 
ment to which the valves are attached 
is empty. 

A list should be made of all blinds 
to be installed during the shutdown. 
The date on which each blind is in- 
stalled and the initials of the operator 
who witnessed its installation should 
be noted on the list. A portion of a 
blind list is shown in Fig. 1 

Certain lines, vents, drains, etc. 
should be blinded at all times that the 
units are running. These running 
blinds should be removed at prescribed 
times during the shutdown to permit 
purging and draining of material from 
unit 

A list of these blinds should be 
made, and the date of removal of each 
blind and the initials of the operator 
who witnessed its removal should be 
noted on the list. 

When the prescribed blinds are in- 
stalled, the unit should be opened for 
repairs or Cleaning 


Removal of iron sulfide. If pyro- 
phoric iron sulfide is suspected or 
known to be present, men should 
stand by with water hoses to wet the 
sulfide down when the unit is opened. 

To prevent the sulfide from igniting, 
a light oil, such as mineral seal oil, is 
better than water because it wets the 
sulfide more thoroughly and it evap- 
orates more slowly. For this reason, oil 
may be used instead of water unless 
it creates an additional fire hazard. 

The wet material be com- 
pletely removed mechanically, hauled 
a safe distance away, and allowed to 


should 


burn 


Safety precautions. No one should 
enter any vessel, tower, etc. until gas 
tests and inspection show that equip- 
ment is free from all hazardous ma- 
terials and that the air supply is good. 
If tests show the need for more purg- 
ing, washing, or air ventilation, any 
or all of these things should be done. 

All emergency equipment should be 
tested while the unit is being shut 
down so any malfunction can be cor- 
rected during downtime. 


2. What to do about startups 
The startup procedure should in- 
clude these six phases: 
e Preliminary preparations. 
e Elimination of ai! 
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BLIND LIST, showing date of installation and removal of blinds, and initials of 


witness. Fig. 1 

rightness testing. 

Disposal of purge material. 
Elimination of water. 
Bringing unit onstream. 


Preliminary preparations. Prelimi- 
nary preparations for startup of a unit 
should include: (1) inspection of inside 
and outside to make sure that all parts 
are ready for startup; (2) activation of 
auxiliary equipment, such as utility 
systems, instrument systems, and 
gland-oil system; and (3) removal of 
shutdown blinds and installation of 
running blinds. The order in which 
these steps are carried out would de- 
pend upon the unit. 

Usually, hazards exist or are created 
only when steam, water, fuel gas, and 
fuel-oil systems are activated and when 
blinds are removed and installed. 

In activation of the steam systems, 
possible hazards are thermal and me- 
chanical shock, overpressuring of 
steam turbine casings, introducing 
water into vessels where it is not 
wanted, and freezing of water in the 
systems. 

To avoid these hazards, the systems 


should be activated by closing all 
steam block valves at vessels, towers, 
and steam turbines (except on the ex- 
haust steam side); opening all bleeders 
and vents; and then slowly opening 
the main-line block valves to allow the 
systems to warm up slowly and to 
drain the condensate as rapidly as it 
forms. 

When the temperatures are as high 
as they will get with free blow, the 
drains and vents should be closed and 
the steam traps should be put into 
service. Freezing should be prevented 
by making sure that no condensate is 
trapped in dead ends or in plugged 
or inoperable traps. 

Hazards associated with activation 
of the water system are entry of water 
into places where it is not wanted and 
freezing of the water. To prevent the 
former, water connections used for 
purging or washings during the shut- 
down, or otherwise not needed for 
startup or normal operations, should 
be blinded. 

The hazard of mixing air and 
hydrocarbons should be avoided in the 
activation of the fuel-gas and fuel-oil 
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ES—Houdry processes 

: ean high octane gasoline, 
he diene, olefins, diolefins, aromatics 
and other products from a wide variety 

ot raw. materials. Houdry processes 

Houdriflow, Houdresid, 

udriforming, Iso-Plus Houdriforming, 
pvenydrogenation, and the new 


WHEN THE QUESTION IS CATALYSIS...THE ANSWER IS 


CHEMICALS— Developmental work at 
Houdry has resulted in a number of 
commercially promising chemicals. 

They can be generally described as 
nitrogen containing organic types. More 
complete descriptions of their properties, 
typical uses, and possibilities may be 
obtained on request. 
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CATALYSTS—Houdry pre Sewer 

supplies a wide ee bathe ot petroleum, 
petro-chemical and chemical 

Custom catalysts are also manufactured to order. 


Houdry processes .. . catalysts... chemicals . . . services 
.are based on more than 30 years of experience in 

catalysis. For processors, this extensive experience in 

different-but-related areas of catalytic processing means 

unique benefits. 

For instance, the catalyst buyer finds—often to his 

advantage—he is dealing not only with a catalyst manu- 

facturer, but a company fully able to evaluate his process 

and help him utilize the catalyst more fully than might 

be possible otherwise. 

Likewise, the processor who needs plant-operating assist- 

ance finds not only this, but wide experience in engineer- 

ing and process design, as well. 

Houdry process designs are improved by knowledge of 

catalyst behavior. Services are perfected by experience 

in continuing research on both processes and catalysts, 

and so it goes. 

PROCESS CORPORATION . — : . 

Thus the fofal of Houdry’s broad experience adds value 

to specific Houdry products and services. 

Today, as ever, here is proof, that Houdry means Prog- 

ress ... through Catalysis. 

















1528 Walnut Street, Philadelphia 2, Pa. 


SERVICES—The wealth of experience 
Houdry has gained in petroleum and 
chemical processing is available to _- 
industry through Houdry services. 

These include Economic 

Engineering, Research, and Technical 
Assistance—covering the entire range of 
catalytic processing. ‘ 
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VIOLENT EXPLOSION which occurred when hot oil 
changer containing pool of water left wreckage shown at (B 
was blown 770 ft. and buried in the ground. 


systems. To do this, the air first should 
be purged from the systems with an 
inert gas, followed by displacement ot 
the inert gas with the fuel gas or oil. 

Improper removal of shutdown 
blinds and improper installation of 
running blinds could cause serious 
upsets and damage. First, materials 
which must later flow in the unit 
could be blocked. Second, materials 
which must be kept out of the system 
could flow into it. Also, much time 
would be wasted in the startup if an 
improperly removed or installed blind 
were found and the condition had to 
~ be corrected later. 

To eliminate such difficulties, the 
list of blinds installed during the shut- 
down should be thoroughly checked. 
Each blind installed should be _ re- 
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introduced 
A 7,000-lb. shell 


was 


rig. 2. 


moved, and date of removal and ini- 
tials of operator witnessing removal 
should be entered on the blind list. 
A list of running blinds and point in 
startup program when they should be 
installed should be prescribed in the 
startup procedure. Date of installation 
of each running blind and initials of 
witnessing operator should be noted 
on list. 


Elimination of air. Eliminating air 


from any unit before hydrocarbons 
are introduced is generally the most 
important phase to insure safe start- 
ups. An example of what can happen 
if this is not done is shown in the 
photo at the start of this article. 
The air should be purged from the 
unit with an inert gas or liquid. 


into (A) ex- 
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The choice of purge material de- 
pends upon the materials used in con- 
struction of the unit, the process, and 
cost of purge material. Steam and 
water are most commonly used. 
Where water would have a damaging 
effect, gas from an inert-gas genera- 
tor, nitrogen, or carbon dioxide should 
be used. In some units, the catalyst 
section could be purged with nitrogen, 
and the fractionation section could be 
purged with steam or water, or both. 

Purge material and procedure for 
its use should be prescribed in startup 
intsructions. Air should be purged 
from unit in the same manner pre- 
viously described to purge hydrocar- 
bons from unit during the shutdown. 

The purge should be continued 
unitil tests by Orsat, or other oxygen- 
analysis equipment, show that the 
oxygen content throughout the unit 
is less than 0.5% by volume but 
preferably 0.0% by volume. Special 
equipment is available and should be 
used to test for oxygen in the presence 
of steam. 

Steam, where it can be used, should 
be the purge material. In addition to 
removing air from the unit, it heats 
the equipment sufficiently to melt ice 
which accumulated during cold 
weather, it evaporates water from the 
system, and it reveals plugs in drains 
and vents more effectively than the 
other purge materials. 

However, when steam is used, in- 
strument taps, except pressure-gage 
taps, have to be closed to prevent 
steam from entering instrument lines. 
With neoprene or buna-N pump seals, 
steam must be bypassed around the 
pumps to prevent damage to the seal 
material. 

Where check valves would prevent 
flow of purge material, bypasses would 
have to be opened around valves to 
permit required flow. 

Where relief valves discharge into 
a closed system, such as a blowdown 
or flare system, the entire system from 
the downstream side of each valve 
through the blowdown or flare sys- 
tem would have to be purged. This 
could require special purge connec- 
tions immediately downstream from 
the valves. 

Subsequently, this closed system 
should be kept filled either with a 
purge gas or with a hydrocarbon gas, 
such as fuel gas, under slight pressure 
to keep all air out. A fire or explo- 
sion could result if hot oil or hydro- 
carbon gas should enter the system 
as a result of a subsequent relief-valve 
discharge. 

With stream, the flow generally 
should be from the lower to the 
higher points of the unit. This not 
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SINCLAIR- 
you) CATALYSTS 


RD-150 


ENGEL FIZ f? DPD 


CHEMICAL DIVISION 


113 ASTOR STREET + NEWARK 2 NEW 


IMPORTANT NOTICE: 


These two well established platinum reforming cata- 
lysts having distinctive product distribution patterns 
are now manufactured by Engelhard and supplied 
under a single license and catalyst supply contract. 
This new, singular service advantage allows you to 
choose the catalyst best suited to particular processing 
or economic conditions in a given installation. Greater 
latitude in reforming results thus assures maximum 
economy in each individual refining operation. 

Investigate the unique performance of these out- 
standing platinum reforming catalysts. They provide 
longest periods of operation — regeneration in situ! 
They deliver important yield increases at high octane 
levels — in existing equipment! They reduce costs 
sharply—to lowest level! 

An Engelhard representative will be glad to give 
you detailed information upon request. *& * * 


PROMPT PRECIOUS METAL SCRAP RECOVERY SERVICE © ENGELHARD PROCEDURES RECOVER 100% 
OF ASSAYED PRECIOUS METAL CONTENT « IRVINGTON-BAKER REFINING DIVISION 
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Biggest —_ 
“threading 
machine’”’ 


| 
| 
| 


Compact Fel Baal 


300 Power Drive 
with Accessories 


Portables Fast and Easy-to-Use Low Cost 
1/8” to 2 Capacity; Power for up to 12’ Geared Tools. 


Here’s such an amazing 
power package that you'll 
have to try it to believe it. 
It’s built around the com- 
pact, rugged RIFAID 300 
Power Drive with famous 
Ritaip Speed Chuck that 
grips tight —forward or 
reverse, yet sets and re- 
leases easily by hand. 
Cam-action rear centering 
device holds even long 
lengths centered for per- 
fect threads every time. 
Sturdy No. 1206 Stand 
folds for easy carrying... 
is extra rigid when in use. 


RItAID No. 310 Carriage, 
made of strong aluminum 
alloy, slides smoothly on 
drive support arms .. . 
holds die head and cutter 
ready for instant use. 
Snugs up tight to chuck 


for close threading and 
cut-off. 


Rif@aip 535 Quick-Open- 
ing Die Head, shown here, 
threads 4” to 2”’ pipe with 
just 2 sets of dies ... 
adjusts to size right in 
machine . . . no fumbling 
for right size threader . . . 
no slow back-off. All other 
RI@aiI— Machine Pipe and 
Bolt Die Heads can be 
used. Add a RI@aID No. 
19 Nipple Chuck, and you 
can thread close nipples. 
RIFAID 360 full-floating 
Cutter has slide action that 
adjusts to all pipe irregu- 
larities . . . wide rolls for 
straight cuts at machine 
speed. Capacity: 14’’ to 2” 
pipe and conduit—?¢”’ rod. 
E-1032 wheel for 1” rod 
available. 


See and try this time-and-work-saving RIEZAID 300 group 
at your Supply House! 





“On Stream Inspection 


A fast, efficient service to 
lower your operating costs 


on the job, while a large 
hemical plant is in full operation 


A Sinco operator 
Canadian petro 


No Down-Time Involved 
No Insulation to Remove 


Using the Sinco Tru-Gauge system—a new, pat- 
ented inspected technique—our operator can 
‘shoot’ your processing equipment while it is in 
full operation. You receive a complete report 
giving you the accurate ‘inside story’ of the con- 
dition of that equipment—in a matter of hours if 
necessary. Learn how you can pinpoint trouble 
spots and reduce operating costs. 


Get full particulars from 


SARNIA INSPECTION COMPANY 


246 Tecumseh St. 
SARNIA, ONTARIO, CANADA 
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only is because steam is lighter than 
air and thus tends to rise in the unit, 
but it effects a refluxing, cleaning, 
and permeating action which would 
not be obtained by reversing the pro- 
cedure. 

With nitrogen or gas from an inert- 
gas generator, pressure during purging 
should be held as low as possible to 
minimize the quantity required of 
these relatively expensive materials. 

Quality of the gas from an inert 
gas generator must be carefully main- 
tained. A gas having 0.0% oxygen 
content purges equipment. most 
quickly; gas of 1.0% oxygen content 
never would purge it. Also, the com- 
bustible content of the gas must be 
maintained at less than 1% to insure 
against danger of combustion, regard- 
less of oxygen concentration which 
might be encountered in any part of 
the unit. 

To free vacuum units of air, two or 
three evacuations are made; after each 
evacuation the system is repressured 
with inert gas or nitrogen. These 
evacuations should be continued until 
oxygen content has been reduced to 
the safe level. 

All analytical tests performed dur- 
ing purging should be recorded. The 
log should show point tested, time of 
test, oxygen content, and initials of 
man making test. Critical check 
points—vents, drains, and the like— 
to be tested should be prescribed in 
advance as a part of the startup pro- 
cedure. 


Tightness testing. A unit to be 
started up or operated safely must be 
free from leaks through which hydro- 
carbons could leak out or air could 
leak in. Tightness testing and repair 
of leaks are required to insure a leak- 
free unit. The proper tests, pressure 
or vacuum, or both, depend upon the 
particular unit. Tests must be con- 
tinued until all leaks are stopped. 

In both pressure and vacuum tests, 
great care must be taken to subject 
equipment only to pressures or vac- 
uums for which it is designed. Over- 
pressuring can cause damage by burst- 
ing the equipment, underpressuring by 
collapsing the equipment. This ap- 
plies to equipment of all sizes, from 
pressure gages to complete towers 
and vessels. 


In the pressure test, the pressure of 
purge material in the unit should be 
raised to approximately 50 psig. or 
to within 10 psig. of the lowest relief- 
valve setting in the system, whichever 
is the lowest. At the end of the purge, 
all open vents are closed and more 
purge gas is admitted or added pres- 
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sure is applied to the water by a pump 
until the required pressure has been 
reached. 

At this pressure, every manway, 
flange, and joint on the unit should 
be inspected for leakage. Usually the 
sound of escaping gas, the appear- 
ance of steam fog, a flow of water, 
or the bubbling of applied soap solu- 
tion indicates a leak. 

After the test, pressure in the unit 
should be reduced to | to 2 psig. by 
opening a few high-point vents. A 
small flow of steam or water should 
be continued through these vents to 
insure that no air gets into the unit. 
Also, with steam, low-point drains 
should be opened periodically to drain 
the condensate. With nitrogen or inert 
gas from a generator, all drains and 
vents should be closed to hold this 
pressure. 


A vacuum test should follow the 
pressure test for a unit that is to 
operate under vacuum. This test helps 
to reveal leaks, removes most of the 
water from the system, and prepares 
the system for the charging of oil. 

While purge gas is flowing from 
the open vents at a few psi. pressure, 
following the pressure test for tight- 
ness, the parts of the unit which are 
to operate under vacuum should be 
isolated from the rest of the system 
by closing the appropriate valves. All 
low-point drains should be opened to 
drain off all possible condensate, then 
closed and plugged or blinded to 
prevent entrance of air at these points. 
The vents should be closed and 
plugged or blinded. 

This should be followed by starting 
up the vacuum-generating equipment. 
As the vacuum increases, the purge 
gas should be throttled slowly until 
it is cut off entirely. The maximum 
vacuum possible should be established 
on the unit. The vacuum-generating 
equipment then should be shut off. 
No drop in vacuum within an hour 
indicates that the unit is tight and 
ready for startup. 

A loss of vacuum indicates leaks or 
continued vaporization of water in the 
system. The leaks should be located 
and repaired. Should it be necessary 
to break any flanged joints, the vac- 
uum on the system first should be 
released by slowly admitting purge gas 
to the system until a positive pressure 
of 1 to 2 psig. is obtained, to prevent 
inleakage of air. 

If the vacuum equipment has been 
purged and tested for tightness with 
water, the vacuum test should be pre- 
ceded by displacement with an inert 
gas of as much of the water as pos- 
sible. 


Disposal of purge material. For 


equipment to be operated at atmos- 
pheric pressures, or higher, the next 
phase should be to replace the purge 
material with fuel gas. Fuel gas should 
be used because it is readily available, 
it can be displaced back into the fuel 
gas stream as the unit is brought up, 
and it is essentially hydrocarbon ma- 
terial and thus compatible with ma- 
terial to be processed on the unit. 

When steam has been used as purge 
material, stoppage of flow would re- 
sult in cooling and condensation which 
would create a vacuum in the unit if 
all openings thereto were closed, or 
result in pulling air into the unit if it 
was not closed tight. To avoid these 
conditions, the purge steam must be 
replaced by a noncondensable gas 
pressured to higher than atmospheric 
pressure to prevent inleakage of air. 

Likewise, fuel gas should be used 
to replace water from a unit that has 
been purged with water. 

For units purged with inert gas or 
nitrogen, less of these materials is 
necessary if the unit is pressured with 
fuel gas rather than with purge gas. 
The mixture of gases can be dis- 
placed later into the refinery fuel gas 
system without causing trouble in the 
system or in the refinery. 

Fuel gas should flow into the unit 
until pressure reaches either the nor- 
mal fuel-gas line pressure or the high- 
est pressure below this point which 
the unit can safely withstand. If the 
unit could withstand line pressure, it 
should be left floating on the line; if 
not, it should be left with the gas 
bottled up inside or be left floating 
on the line at a controlled lower pres- 
sure. 

How purge material is replaced 
with fuel gas depends upon the purge 
and tightness test material used. If 
water has been used, the fuel gas is 
admitted at the high point of the 
water-filled system and the water is 
displaced to the sewer. To prevent 
air from leaking in, any vents left 
open for water overflow after the 
tightness test should be closed just 
before fuel gas is introduced. 

Gas should be admitted until water 
stops flowing and gas issues from 
each low-point drain in the system; 
then closing each drain eliminates fire 
hazards created by gas flowing to the 
atmosphere. With all drains closed, 
fuel gas should flow into the system 
until proper pressure has been es- 
tablished. 

In a system purged with inert gas 
or nitrogen, the fuel gas should be 
admitted directly into the unit and al- 
lowed to mix with the purge gas. Fuel 
gas should be admitted until proper 
pressure has been reached. 

Where steam has been used as purge 
gas, the fuel gas should be admitted 
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to the unit by gradually opening the 
valve on the fuel gas line until it is 
wide open. Simultaneously, the steam 
to the unit should be throttled gradu- 
ally until it is shut off. 

As the gas enters the unit, the vents 
remaining open should be checked and 
closed in sufficient time to prevent 
the release of gas into the area. Open- 
ing low-point drains eliminates con- 
densate, but they must be closed 
when gas flows out of them. 

When all drains and vents are 
closed, the unit should be pressured 
to the desired pressure. All drains 
which are to be opened and checked 
should be prescribed in the startup 
procedure. The drain check should 
be recorded showing time of check, 
absence of condensate, and initials of 
the operator who made the check. 

In vacuum units, it is not necessary 
to introduce fuel gas following purg- 
ing and tightness testing. The purge 
gas should be disposed of by evacua- 
tion. 


Elimination of water. Eliminating 
residual water before hot oil is intro- 
duced is generally the second most 
important phase to insure safe start- 
ups. Fig. 2 shows the consequence of 
a failure to recognize this point. 

Residual water is eliminated from 
the unit by first circulating cold oil 
through the system, and then circulat- 
ing warm to hot oil. Generally, the oil 
normally charged to the unit should 
be used. However, a low-pour-point 
gas oil of approximately 35° to 40° 
API gravity and 120° to 135° F. flash 
point could be used. 

During cold-oil circulation, the oil 
temperature should be between 50 
and 100° F.; during warm-oil circu- 
lation, between 100° and 180° F.; and 
during hot-oil circulation, between 
180° and 350° F. or higher. Hot-oil 
circulation is used principally for units 
having normal operating temperatures 
which are higher than the boiling 
point of water. 

Cold oil is pumped through an un- 
fired unit by following the normal oil 
flow pattern and by using as many 
pumps, including the feed pump, as 
are needed. When the oil has com- 
pleted the circuit, it should be returned 
to the suction of the feed pump for 
recirculation through the unit. Water 
in the system should be swept to the 
low points of the unit. 

As many instruments as_ possible 
should be placed in service at this 
time. They should be checked out as 
completely as possible so they can be 
relied on to correctly indicate the 
condition of the unit as startup pro- 
gresses. 
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During circulation, each low-point 
drain in the unit should be opened 
and drained until no water issues 
from the drain. To facilitate water 
drainage, circulation should be stopped 
after 30 or 40 minutes to allow any 
water-oil emulsion, or mixture, to 
break and allow the water to settle 
into the low-point drain sections of 
the unit. The circulation then should 
be resumed and continued until noth- 
ing but oil appears at each drain. Any 
plugged drain should be opened. 

The pressure of the fuel gas in the 
unit should prevent air from enter- 
ing the unit through the drains during 
the water-removal operation. 

When no more water is draining, 
steam-heated exchangers, or other 
equipment, should be used to raise 
the temperature of the circulating oil 
to approximately 180° F. within 2 
to 3 hours. This oil should rapidly 
melt any residual ice, help break any 
emulsions, and carry the water to 
the low-point drains. 

For units whose normal operating 
temperatures do not exceed the boil- 
ing point of water, circulation of 
180° F. oil until no water appears at 
the drains should complete the water- 
removal operation. 

For units that operate at tempera- 
tures above the boiling point of water, 
the oil should be further heated. At 
this point, the oil flow commonly is 
changed from circulation to once- 
through operation. The off-test oil 
from the unit should be pumped to 
predesignated storage or process units. 
The oil charge rate should be approxi- 
mately 25% of normal, or approxi- 
mately the maximum capacity of the 
bottoms pumps. 

Generally, higher temperature units 
have a fired heater which should be 
used to heat the oil. The heater should 
be fired, following strict firing in- 
structions which should be given in 
the startup procedure to insure that 
this operation is done safely.% 

The greatest hazard in lighting a 
furnace is the ignition of oil vapors 
or gas accumulated in the firebox. 
To avoid this hazard, the firebox 
must be purged with steam and air 
to remove all oil vapors and gas. The 
stack draft should be well established. 
The furnace should be started up on 
gas. 

The operator should light the burn- 
er, or pilot flame if one is available, 
with a long-handled torch; he should 
stand to one side of the burner 
while doing this. Oil must be flow- 
ing through all passes of the heater 
before lighting the burners to prevent 
heat damage to the heater tubes. 

Enough burners should be lighted 
to raise the fired heater, or furnace, 
outlet temperature approximately 


100° F. per hour until 270° F. is 
reached. This temperature should be 
maintained for approximately 1 hour. 
At this temperature, the cooling ef- 
fects in the system will be such that 
water will continue to exist in liquid 
form. Again, any accumulated water 
should be drained from all low-point 
drains. 

The furnace outlet temperature 
then should be raised approximately 
50° F. per hour. During this time, 
the entire unit should be heating up. 
Vaporization of the oil should take 
place at an increasing rate. Any re- 
sidual water in the unit should vapor- 
ize and pass along with the vaporized 
oil to cooler parts of unit—such as 
reflux drums, product rundown lines, 
condensers, and coolers—and there 
appear again as liquid water together 
with condensed oil. 

The water should be drained from 
low points of these cooler parts of 
unit so that it does not pass on to 
subsequent processing units and cause 
trouble. 

Again, as many instruments as pos- 
sible should be placed in service as 
soon as possible during these steps in 
the startup so they can be relied upon 
for correct indications as startup con- 
tinues. 

Reflux lines and manifolds should 
be flushed with the oil condensate in 
the system before the temperature at 
the point where the reflux enters the 
tower reaches 200° F. Both regular 
and spare pumps should be started up 
to flush out the suction and discharge 
lines with the condensed oil. Heat 
exchangers and condensers should be 
flushed out to slop, or back to tank- 
age, depending upon operating pro- 
cedures. Blowdown and emergency 
lines must be flushed. 

The water which coilects in reflux 
drums must be drained frequently to 
prevent it from being pumped back 
to a tower with the reflux. If not 
drained, it could violently upset the 
unit. 

Continuing these operations for 
several hours should finally remove 
the last traces of liquid water in the 
system and prevent any damage that 
might have resulted from the contact 
of liquid water with hot oil. 

Final removal of liquid water from 
the hot sections is indicated by steady 
suction at, and discharge from, the 
bottoms and product pumps. 

At this point, the charge rate to the 
unit should be increased 5 to 10% 
of the normal rate per hour and the 
furnace outlet temperature should be 
raised approximately 100° F. per 
hour until normal operating condi- 
tions are reached. 

The same procedure should be 
used to remove water from a vacuum 
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“Born in Freedom — Working For Progress” 


“This is the slogan adopted for oil’s centennial year. 
It describes our industry well. Probably no other 
industry can boast the freedom for individual 
opportunity offered by the petroleum business. 


“Ours is a young business, still growing and developing, 
still inventing and progressing. Ours is a business 
comprised of many and varied companies, for no one 
producer is self-sufficient enough to drill for and 
produce oil and gas without assistance. 


“Just as oil is important to all industry, other 

industries are important to oil. This offers many 
opportunities for companies and individuals alike 

to participate with ideas, processes and new developments. 
“For instance, the Manufacturing, Service and Supply 
companies have given us technological advance- 

ments, better equipment and modernized tools 

to drill for and produce oil. 


“In truth, these companies have been as responsible 
for the success of our industry as the producers themselves. 


“The Manufacturing, Service and Supply companies 
typify the freedom of the oil industry . . . 


our progress is evident 


MR. W. K. WHITEFORD 
President and Chief 

Executive Officer 

Gulf Oil Corporation 
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valves. 


When the last check of open drains has 


been made, plug or blind the open drain 


Open LIC-7 Control Valve manually very, 





very slowly , 


Crack open the suction line block to P-10 


and P-10A off the bottom of T-3B Stripper. 


Line up discharge line to battery limit 


valve on distillate fuel oil product line. 


Do not open distillate fuel oil battery 


line block valve. 
Open valve on distillate fuel oil line 
to slop header and line up 


to Primary Gas Oil Line. 


Check and make sure the 


slop header 


jownstream block 





on Primery Gas Oil Meter FRC-21 and the 





bypass valve are closed. 








Open battery limit valve on Primsry Gas 


Oil Product lines. 








IMPORTANT STEPS in “ups” and “downs” procedures are emphasized 


by arrows and underlinings. 


unit, even though the unit may be 
under normal operating vacuum and 
thus be relatively free of water. For 
a vacuum tower in which bottoms 
from a primary distillation tower are 
being further reduced, the water flush- 
ing could be done with a gas oil. 

After water removal, the tempera- 
ture of the gas oil should be increased 
until it is close to that of the primary 
tower bottoms product. At this point, 
the oil flow should be switched from 
the gas-oil circulation to the hot re- 
duced crude oil from the primary 
tower bottoms. With this procedure, 
the switch would be made without 
danger of undue thermal or mechani- 
cal shocks. 


Bringing unit onstream. Bringing 
the unit onstream primarily involves 
increasing temperatures and flows, ad- 
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Fig. 3. 


justing pressures and controls, and 
routing of the various gas and liquid 
streams to prescribed destinations 
until the unit reaches prescribed nor- 
mal operating conditions. These oper- 
ations usually are accomplished with- 
out difficulty. However, depending 
upon the unit, certain hazards must 
be recognized and avoided to safely 
bring the unit onstream. 

Major hazards which may be en- 
countered are: water shots from feed 
tanks or lines, or from introduction 
of stripping stream; thermal and me- 
chanical shocks which can result from 
too rapid a change in operating condi- 
tions, or failure to recognize the 
temperature interdependence of the 
several parts of the unit; danger of 
overpressuring; improper introduction 
of torch oil in a catalytic cracking 
unit; and danger of introducing air 


API REFINING REPORT 





from one part of a unit where it is 
required to another part of the unit 
where it must be excluded. 

To avoid the hazards of water shots, 
operators must be constantly alert to 
signs of water in incoming stock, such 
as a steady or sudden pressure rise in 
the unit, depending upon the amount 
of water. If this is noticed, feed to 
unit should be throttled until pres- 
sures drop to normal; the pumping 
station should be notified immediately 
and the situation should be corrected. 
Feed tanks and low places in de- 
livery lines should be drained of water 
before deliveries are made. 

Stripping and distillation steam 
should be introduced to the unit only 
after the steam line has been com- 
pletely freed of condensate by a free 
blow to atmosphere and after it has 
been tested to insure that all steam 
traps are working properly. 

Thermal and mechanical shocks 
should be avoided by recognizing the 
temperature and pressure differences 
in the various parts of the unit. 
Changes in temperatures, pressure, 
flow, and the like should be made 
slowly and uniformly enough to avoid 
shocks which could lead to undue 
physical strains on the equipment. 

Overpressuring should be avoided 
by making sure that there is no im- 
proper blockage in outlet lines; also, 
that as the gas pressure in the unit 
rises, the gas is released to the re- 
finery gas-collecting system at the 
proper time and under the proper 
backpressure control. It is at this 
time that the fuel gas admitted to the 
unit, prior to water removal, should 
be returned to the refinery gas system. 

The improper use of torch oil in 
the startup of fluid catalytic cracking 
units can create a hazard. The oil is 
injected into the hot-air-filled regen- 
erator to facilitate heating of the cat- 
alyst. If the oil is dispersed through 
the vessel before it ignites, an ex- 
plosion or detonation can occur. 

To avoid this hazard, the oil is not 
injected until: (1) the air in the re- 
generator is hot enough to absolutely 
insure immediate ignition and con- 
tinued burning of the oil; and (2) the 
fluid catalyst bed level is at least 2 ft. 
above the injection nozzle. 

In units such as fluid catalytic 
cracking units, air must be used in 
one part of the unit; however, to avoid 
fires and explosions, air must be kept 
out of the other parts of the unit. In 
these units, operations must be con- 
trolled so that air does not enter 
where it does not belong. 


Write It Up 
After safe procedures for the “ups” 
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COUNTRY-WIDE TESTS PROVE HOW 
TOTCO CONTINUOUS END-POINT 
ANALYZER CUTS CONTROL COSTS 
- INCREASES YIELD - major refineries from the East Coast 


to the West, the new Totco continuous End-Point Analyzer has demonstrated its ability 
to provide better control over product quality and yield. It quickly pays for itself and 
steps up profits. a This sensitive instrument continuously indicates the Engler End 
Point of a hydrocarbon stock or commodity in an operating range of 200° F. to 700° F. 
It delivers reproducibility within +1°F., with results that correlate with ASTM D86 
or ASTM D158. And its continuous analysis cuts the usual delays between quality 
change and compensating plant control... eliminates the time lag of batch analyzers 
or conventional laboratory tests. = Write or call today for further information. 
Request Bulletin 5900-11. 











TOTCO 
CONTINUOUS 
INITIAL BOILING 
POINT ANALYZER 


Totco also 
manufactures an 
Initial Boiling Point 
Analyzer. Write for 
Bulletin 1259-11 
giving details and 
operating data. 


Major West Coast Refinery 
Both TOTCO’s End-Point Analyzer and Initial 


Boiling Point Analyzer were used gid a 
narrow-cut solvent. It was found 


better than 
centres OO VS Sn Oe TECHNICAL OIL TOOL CORPORATION 
99% 1057 North La Brea Avenue, Los Angeles 38, California + OLdfield 4-1763 


laboratory control was 90%. 
Manufacturers of Precision Instruments since 1929 
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*7 — that’s the number of Nelson 
unit substations originally installed 
in a single Illinois industrial plant. 
Just two years later, they added two 
more Nelson substations in an ex- 
pansion program.** 


What better evidence of complete satisfaction could be desired? 
Many other industrial plants have found that by standardizing 
on Nelson equipment they get the ultimate in dependability 
and easy installation. 


This record of proven performance again confirms the fact that 
Nelson is 


BIG ENOUGH TO PERFORM 
SMALL ENOUGH TO CARE 


Be sure to let your Nelson representative figure your next job. 
You will find him listed in the Yellow Pages of major city 


telephone directories. 


W rite for your cop) 
Nelson Pictorial Inde: 


** Ask your Nelson man for the facts on this 
installation. 


se” 
NELSON $Zcdeec MANUFACTURING CO. 


TULSA, OKLAHOMA 


P.O. BOX 5385 RIVERSIDE 2-5531 
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and “downs” of any unit have been 
developed, they should be incorpo- 
rated into a detailed written proce- 
dure. The procedures should convey 
a clear and definite understanding of 
the steps to be followed.*5 All vague- 
ness must be avoided. 

The steps of the procedures should 
be presented in the exact sequence 
which will be used. The checkoff 
system should be used, reporting the 
exact condition of the unit at all 
times and initials of operators mak- 
ing the report. Emphasis should be 
placed on especially important safety 
and process steps. An effective way 
to convey this emphasis is shown in 
Fig. 4. 

The proper activation of instru- 
ments must be emphasized so that 
reliable control and indications of 
operating conditions can be main- 
tained at all times. No deviation from 
the procedure should be allowed, ex- 
cept on approval of the supervisor in 
charge of the unit. He should not 
approve any change unless he is sure 
that no hazard will result. 

An experienced supervisor should 
be present on each shift during start- 
up. Likewise, well-trained operators 
must be used. They should be aware 
of their dependence upon instruments, 
and should recognize, investigate, and 
seek causes for any discrepancies. 
Finally, well-trained maintenance men 
and an expert instrument man should 
be present to correct equipment 
troubles and help put the instruments 
in service, as required. 

Procedures which clearly point out 
potential hazards, equipment which is 
properly designed, and personnel who 
are well trained should insure safe 
shutdowns and startups. The petro- 
leum industry has used both its fail- 
ures and successes as stepping stones 
to achieve these operating conditions 
in progressively better measure. With 
the increasing variety and complexity 
of refining units, this type of activity 
will require continued and diligent 
study. 


References 


1. “Hazard of Air (Oxygen) in Refinery 
Process Systems,” third edition, Standard 
Oil Co. (Indiana), Chicago (1959). 

2. “Hazard of Water in Refinery Process 
Systems,” Revision, ibid. (1959). 

3. “How to Light a Furnace,” first edi- 
tion, ibid. (1959). 

4. D. J. Oriolo: “How Clear Are Those 
Instructions?” The Oil and Gas Journal, 56 
(47) 93-6. Nov. (1958). 

5. R. C. Steinhoff, Jr.: “Development of 
Safe Procedures,” Proc. API 39 (III) In 
Press (1959). 

6. James R. Howard: “Are Standard Pro- 
cedures the Whole Answer?” Proc. API 39 
(IID In Press (1959). 


THE OIL AND GAS JOURNAL 





ya 
ii 
ma *) 


rr, 


a| 
i 
a 
a 
| 
4 
| 
i 
i 
r 
| 
d 
3 
5 


A LC Ve 
a wer 


HYDROFINING REPLACES ACID TREATMENT 


lo eliminate pollution of air and effluent water, reduce operating costs, and to 
produce a sulphur free finished product, a large Gulf Coast refiner recently 
placed in operation the above pictured 6000 barrel per day HYDROFINING Unit 
designed to supplant acid treatment in processing close boiling range naphthas. 

Feed stock is vaporized and mixed with hydrogen which catalytically reacts 

with sulphur contained in the feed stock mostly in the form of mercaptans, to form 
ydrogen sulphide which is further processed to recover elemental sulphur. After 
HYDROFINING the liquid product is washed with caustic and filtered through 
charcoal. 

HUDSON furnished mechanical design, materials and equipment; and 
constructed the HYDROFINING Unit and the Fractionating Unit shown at the 
left of the picture. 

The services of the HUDSON organization, with over 25 years experience 
in process design, mechanical design and construction are available to process 
industries in any part of the free world. 


DESIGNERS AND CONSTRUCTORS OF ~UDsSOoOnNM 
PROCESS PLANTS FOR THE OIL, GAS, 
J cHemicat, AND MINERAL INDUSTRIES ENGINEERING CORPORATION 


FAIRVIEW STATION ¢ HOUSTON, TEXAS 





9935 Santa Monica Blvd 122 East 42nd St 199 Bay Street 17 Stratton St., Picadilly Corrientes 1115 Rua Mexico 45 


OFFICES Beverly Hills, California New York 17, N.Y. Toronto, Ontario, Canada © ‘London W. 1, England * Buenos Aires, Argen. Rio de Janeiro, Brazil 





eat hetapest-Kelebbel-vr- hotel ‘°C steel tubing 
won this battle 


You who are responsible for the purchase of oil country 
tubular goods are assured highest quality when you specify 
Standard...the same product reliability as found in Standard’s 
electric weld boiler and heat exchanger, pressure and me- 
chanical tubing. Sizes: 2-*%%” and 2-%” tubing, 4-4” casing, also 
macaroni sizes. A.P.l. monogrammed. 


STAN DAR D 


THE STANDARD TUBE COMPANY * 24400 PLYMOUTH ROAD, DETROIT 39, MICHIGAN 


Welded stainless tubing and pipe *« Welded carbon steel mechanical + Boiler and Heat Exchanger « Exclusive rigi 1 patterns « Special Shapes « Oil Well Tubing 
and Casing ¢ Light Weight Pipe +* Steel Tubing—Sizes: 44" OD to 6" OD—.028 to .270 wall + Stainless Pipe and Tubing—Sizes 4 " OD to 4% " OD—.020 to .187 wall. 
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INHIBITOR 
"DETERGENT" 
ACTION 


PER CENT-GOOD OR FAIR 








0-200°F 200-300°F 300-400°F OVER 400°F 
TEMPERATURE RANGES 


INHIBITOR EFFECTIVENESS and detergent action as function of temperature 
ranges. Fig. 1. 
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EXPERIENCES REPORTED in the various temperature ranges as per cent of total 
cases. Fig. 2. 


What's the performance record of 


Corrosion inhibitors in 


refinery process streams? 


@ An API survey shows that organic film-forming inhibi- 
tors are finding successful application in many refinery 
services. In general, temperatures above 400° F. and 
increasing concentrations of impurities in process streams 
reduce inhibitor effectiveness. 


Adapted from paper by D. L. Burns, Gulf Petroleum Corp. Presented at twenty-fifth 
Oil Corp.; R. L. Hildebrand, Sinclair Re- midyear meeting, API Division of Refining, 
fining Co.; and Paul D. Thomas, Asiatic Detroit, May 9, 1960. 
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INHIBITORS in refining use are high- 
molecular - weight organic semipolar 
compounds containing nitrogen, sul- 
fur, or phosphorus. The more com- 
mon ones are amines, amine salts, and 
mixtures of these, compounded with 
suitable diluents or solvents. They are 
surface-active, as well as film forming. 


Inhibitive action. The survey showed 
that many inhibitors produced “good” 
or “fair” results. It was assumed that 
a good or fair rating assigned to an 
inhibitor application indicated satis- 
factory results, and the inhibitor would 
be continued in use. 

Those rated “poor” were consid- 
ered unsatisfactory. A number were 
discontinued after testing, and it may 
be assumed that the remainder report- 
ed in the poor category would be used 
only until a more efficient inhibitor 
was found or other methods of cor- 
rosion control were developed. 

The percentages of applications 
wherein inhibitor performance was re- 
ported satisfactory were plotted versus 
service temperatures in Fig. 1. Each 
percentage was based only on the cases 
reported in the stated temperature 
ranges. It is apparent that the effec- 
tiveness of these inhibitors dropped 
sharply as service temperatures ex- 
ceeded 300° F. For example, inhibitor 
applications were reported satisfac- 
tory in 91.2% of the cases in the 0° 
to 200° F. temperature ranges; 64.0% 
at 300° to 400° F.; but only 18.5% 
at 400° F. and higher. 

Although temperatures of 400° and 
450° F. have been mentioned as pos- 
sible upper limits for effective appli- 
cation of organic corrosion inhibitors, 
there has been little evidence hereto- 
fore presented to substantiate this. The 
sharp drop in inhibitor effectiveness 
as temperature increased was not fully 
anticipated. It should be noted that 
the percentages in the upper tempera- 
ture brackets were based on a rela- 
tively small number of applications, as 
indicated in Fig. 2, and any error in 
either reported or field control would 
result, thereby, in abnormal percent- 
ages. 

For example, there were only 27 
out of the 167 cases, or 16%, report- 
ed at 400° F. and higher. The appar- 
ently low inhibitor efficiency in the 
higher-temperature applications could 
be the result of increased corrosion 
rates, accelerated desorption of inhib- 
itor molecules, or changes in density 
of metal scale which would tend to 
prevent maintenance of inhibitor films. 

Inhibitor concentrations or dosages 
at higher temperatures were not ap- 
preciably greater than those used at 
lower temperatures. 

The general trend of results is clear, 
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SATISFACTORY APPLICATIONS at various 


atmospheric tower overhead. Fig. 3 
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INHIBITOR CONCENTRATION - PPM (BY VOLUME) 


SATISFACTORY APPLICATIONS at 
light-naphtha stream. Fig. 4. 


however, indicating that applications 
of organic inhibitors in streams where 
temperatures approach 400° F. should 
be considered with caution. This is a 
factor to consider when evaluating 
new inhibitor applications versus alloy 
protection in the design of new units 
or in the substitution of materials in 
old units. 


Detergent action. Detergent proper- 
ties of inhibitors were considered in- 
asmuch as they contribute to operat- 
ing efficiency of process units while 
on stream. Clean metal surfaces also 
are related to corrosion control. 

For example, experiments have 
shown that iron sulfide deposits are 
more noble than monel and type 304 
stainless in certain environments, and 
thereby promote accelerated electro- 
lytic corrosion, normally in the form 
of pitting. Detergent action of inhib- 
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various 


inhibitor concentrations, crude-unit 


itors would control this destructive 
metal deterioration 

The reported “detergent” effect, i.e., 
the ability to maintain clean surfaces, 
is believed to be the result of two 
processes: first, the inhibition of cor- 
rosion to such an extent that less cor- 
rosion product is formed; second, the 
actual detergent action caused by the 
surface-active properties of these in- 
hibitors. 

Most detergency results from a re- 
duction in interfacial tension between 
entrained particles and metal surfaces, 
with subsequent loosening of scale, 
followed by dispersion and suspension 
of the scale in the stream. 

Applications showing good or fair 
detergent action were also plotted ver- 
sus service temperatures, as indicated 
by the dotted line in Fig. 1. The re- 
sults followed a pattern similar to that 
for inhibitive action, exhibiting only 
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slightly better performance in the 
higher-temperature brackets. Inhibitor 
dosages were comparable to those used 
for corrosion inhibition. 


Other observations. Although data 
on stream contaminants did not per- 
mit quantitative correlation, several 
observations of a qualitative nature 
may be of interest: 

Sulfur: Reported sulfur content of 
oil charged to crude-oil units ranged 
from 0.15 to 4.0% by weight. In 73% 
of those cases, sulfur content aver- 
aged more than 1%; in 93%, sulfur 
was higher than 0.35%. This empha- 
sizes two points: 

1. The omnipresence of sulfur. 

2. Inhibitors are more widely ap- 
plied in streams with relatively high- 
sulfur content. 

Water: Water, with its attendant dis- 


rABLE 1—PROCESS STREAMS AND 
SERVICES IN WHICH INHIBITORS 
WERE USED 


No. of Per cent 


Stream or service— cases. of total 


Light naphtha 17 10.18 

Second fractionator over- 
head 

Depentanizer 

Depentanizer overhead 

Debutanizers 

Debutanizer overhead 

Debutanizer reboilers 

Vacuum-tower overhead 

Vacuum-tower eductor 

Vacuum-tower sidestream 

Depropanizer 

Depropanizer overhead 

Stabilizer tower 

Stabilizer overhead 

Feed-preheat exchangers— 
reformers 

Prefractionator overhead 

Prefractionator bottoms 

Reactor effluent 

Reformate 

Stripper overhead 

Deethanizer reboiler 

Gas streams 

Absorber or absorber oil 

Lean-oil still 

Deisobutanizer 

Regenerator overhead— 
amine units 

Regenerator reboilers 

Regenerator reflux 

DEA solutions 

MEA solution 

Light alkylate—alkylation 
(H2SO,) 

Alkylate rerun-tower over- 
head 

Alkylate reactor effluent 

Alkylate rerun twr. O.H.- 
alkylation (HF) 

Tower bottoms—rerun unit 

Rerun-tower overhead— 
trtd. distillate 

Distillate-catalytic cracking 
unit 

Extract mix—lube process- 
ing 1.80 

Foluene dehydrogenation 
product 1 


0.60 
0.60 
0.60 
2.40 
5.38 
1.80 
1.80 
0.60 
0.60 
0.60 
8.38 
0.60 
4.78 


© rms Be bet bes et ad GD WO Be bet es 


2.40 
5.99 
0.60 
2.99 
1.80 
0.60 
0.60 
3.58 
4.78 
0.60 
0.60 


— OAR Re We OR 


0.60 


3.59 
0.60 


Aw 


1.20 


0.60 


0.60 
0.60 


0.60 


0.60 


167 100.00 


Totals 
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are made with...’ 


BOSTRON Tensile Members 


GREATER STABILITY — Changes in humidity — 
and the resulting moisture regain — often mean a 
matching problem with ordinary V-Belts. The moisture 
regain of BOSTRON is low — 0.4% — or Yoth that 
of the conventional reinforcing fiber. This means far less 
time spent in matching, and lower belt inventory too. 


HIGHER STRENGTH — Stronger belts can with- 
stand more shock loading, need less maintenance. 
BOSTRON is approximately 40°, stronger than the 
conventional fiber used in V-Belts. 


STRETCH RESISTANCE — V-Belts reinforced with 


BOSTRON have low stretch. BOSTRON is inherently 
stretch-resistant and the cords are put through a 
special heat and tensioning process to ficther minimize 
stretch. Thus, belts reinforced with BOSTRON show 
comparatively little growth — even after many months 
of continued operation. 





NEOPRENE with 
FIBER-DISPERSED Stock 


GREATER RESISTANCE to oils, heat, abrasion, 
chemicals and ozone is provided by Neoprene. 


HIGH CROSS-WISE RIGIDITY is provided by 
the closely-packed, straight-line formation of the fibers 
in the compression member. 


EXCEPTIONAL LENGTH-WISE FLEXIBILITY is 
cingay by the virtually frictionless positioning of 
rs. 


EXTRA SUPPORT for the tensile members during 
shock-load impact and during normal operation. 


The industry’s most advanced developments 
are now standard in the entire BOSTON 
Multiple V-Belt line! 


@ CUT DOWN MAINTENANCE @ MAINTAIN SMALLER INVENTORY @ SAVE MATCHING TIME @ SAVE TAKE-UP TIME 





INDUSTRIAL HOSE BELTING V-BELTS 





BOSTON WOVEN HOSE & RUBBER COMPANY 
3 oO Ly T oO Pa Olv. OF AMERICAN BILTRITE RUBBER CO., INC. 
BOSTON 3, MASS. 


e> >> & 


PACKING TAPE 
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Facts-of-Life for 
+ Successful engineers 


| eed 


© must include attitude, 
self-appraisal, vision, 

understanding, respect, 
‘felaxation and “happiness” 


Achieving ‘“‘success” 
piness” in your professional and per- 
sonal future won't just “happen,” 
regardless of how diligently you apply 
yourself to your daily tasks, unless your 

© efforts are coordinated along specific 

) paths of endeavor. Your life as an 

engineer must be counterbalanced by 

your life as an individual — because 

® “engineers ARE human,” despite com- 
© ment to the contrary. 

The engineer reacts to the same 
humari stimuli and motivations as the 
man in the accounting division, the 
sales department, the repair and main- 
tenance crew, the general office force, 
or in the management division. All are 
motivated to varying extents by the 
same drives for recognition, self-respect, 
material progress, functional impor- 
tance, personal pleasure, financial stabil- 
ity — and “security,’ however, the 
latter is translated. 

The fact of the matter is no longer 


“theoretical,” it is accepted, proven, 
practical “common-sense’’: to accomp- 
lish either or both of these achieve- 


ments, your pursuit of “happiness” 
and/or “success” must have (a) am- 
bition, (b) definition, (c) purpose, 
(d) direction. It is a life-long pursuit, 
subject to many detours and changes. 
In the pursuit itself, however, will be 
found much of its own reward. 

One of our basic problems seems to 
stem from our relationships with others 
—our reactions to the drives of other 

© people and their reactions to ours, be- 
+ cause, like it or not, we are affected by 
» other people, and they are affected by 
fe us. 

Professionally, we are affected by our 
superiors, associates and subordinates — 
both technical and non-technical. Per- 
sonally, we are affected by our family, 

. our relatives and our friends — on and 
off the job. Our object then, is to 
ascribe to both our professional and 
personal life those qualities and human 
attributes which bring professional suc- 
cess and personal happiness. We must 

|, develop a formula for living. 

This limited space, of course, does 
not permit a full look at this most 
complex of subjects, but a more com- 
plete treatment of human relations in 

} engineering is found in a booklet en- 
titled ‘Success and/or Happiness — in 
Engineering;’ available free upon re- 
quest. Write for your copy to WEST- 
ERN SUPPLY COMPANY, HEAT 
EXCHANGER DIVISION, P. O. BOX 
1888, TULSA, OKLA. — and remem- 
ber, our success and happiness stems 
partially from the heat exchangers in 

| your future. 


and/or “hap- 











solved salts, gases, and wide range of 
pH values, was reported present in 
more than 80% of the cases, ranging 
from 0.01 to 15.0% and averaging 
1.35 wt. %. The use of steam in tow- 
ers accounted for the higher water 
content in some streams. These fig- 
ures do not include amine-treating 
units employing aqueous solutions 
wherein water was present at 64 to 
90% concentration. 

pH values: The pH values of efflu- 
ent water from crude-oil-unit over- 
head receivers averaged 7.08, very 
near to the neutral point; the lowest 
reported was 3.5, the highest 9.0. The 
use of ammonia in crude-oil-tower 
overheads to neutralize acidic com- 
ponents has been common practice 
and is reflected in the pH control. 

Chlorides as indicated by desalting: 
No direct data were obtained on chlor- 
ide content of streams, but informa- 
tion was requested regarding desalt- 
ing of crude oils charged. 

W here inhibitors were used in 
crude-oil units charging desalted crude 
oil, there were only 4 applications out 
of 48, or 8.3%, which indicated poor 
inhibition compared to 4 applications 
out of 16, or 25%, reporting poor in- 
hibition in cases involving undesalted 
crude oil. Inhibitor dosages for satis- 
factory results in crude-oil-distillation 
units averaged 9.0 p.p.m. in the cases 
of desalted crude oils versus 9.5 p.p.m. 
for the applications involving the un- 
desalted crude oils, indicating that 
slightly higher quantities of inhibitors 
were required to obtain protection 
where crude oil was not desalted. 

The use of ammonia to neutralize 
strong acids in the overhead streams 
of crude-oil units undoubtedly ac- 
counted for the fact that greater dif- 
ferences in inhibitor effectiveness 
were not noted between applications 
involving desalted versus undesalted 
crude oils. 

Oxygen: The questionnaire did not 
cover information on oxygen in the 
streams, but three companies com- 
mented on this element, stating that 
two inhibitors tried were ineffective 
when oxygen was present. Additional 
sources have indicated that the effec- 
tiveness of other commercial inhibi- 
tors of the organic type declines in 
the presence of oxygen. 

Hydrogen: Two refiners volunteered 
the opinion that inhibitors in fluid 
catalytic cracking units had helped to 
control hydrogen blistering, although 
proof of this was clouded by other 
changes made in processing operations 
at the time inhibitors were started. 

Refinery streams: Forty streams or 
services were reported in which inhibi- 
tors were used. They are listed in 
Table 1. Approximately 64% of the 
applications were in overhead streams. 
It appeared that information on some 


services, particularly those at higher 
temperatures, was given as a result of 
inhibitors being injected to protect 
equipment upstream. 

For example, a portion of an inhibi- 
tor injected into an overhead stream 
generally is carried back into the 
tower with the reflux, and may pro- 
vide some protection to the tower or 
reboiler which operates at higher tem- 
peratures than those in the overhead 
system. 

Injection rates: The concentrations 
at which inhibitors were used in 
streams where satisfactory results were 
obtained averaged 9.9 p.p.m. by vol- 
ume. Reported concentrations varied 
widely, ranging from 3 to 30 p.p.m. 
for satisfactory results in crude-oil 
tower overhead systems, as shown in 
Fig. 3. Seventy-six per cent of the 
satisfactory applications were in the 
range of 6 to 12 p.p.m. 

Inhibitor concentrations indicated 
for satisfactory results in light-naph- 
tha streams varied from 5 to 25 p.p.m., 
as shown in Fig. 4. However, there 
were two cases involving different in- 
hibitors in sour light naphtha where 
poor inhibitive results were obtained 
at concentrations as high as 40 p.p.m. 
In other instances, good detergent ac- 
tion was reported in crude-oil preheat 
exchangers at concentrations as low 
as 3 p.p.m. On an over-all basis, sat- 
isfactory results were reported in 
87.5% of inhibitor applications. 

Metals: No specific case of poor in- 
hibition on steel or admiralty metal 
was reported except where the inhib- 
itor was ineffective in the system as a 
whole. Three different inhibitors were 
reported to be of very limited effec- 
tiveness in one application, each in- 
volving aluminum condenser tubes. 

Fouling: Fouling was attributed to 
the use of inhibitors in only seven 
cases. 

In three of them, the detergent ac- 
tion caused corrosion products to be 
suspended in the stream and later ac- 
cumulate in equipment beyond the 
point of injection. This type of foul- 
ing has been associated with overdos- 
ing or too rapid buildup of inhibitor 
concentrations during the initial stages 
of injection in a system which had 
started to foul. 

Another type of fouling, often re- 
ferred to as “gunking,” was reported 
in one application where the inhibitor 
was not soluble in a light-hydrocar- 
bon stream. This dropout of the ac- 
tive inhibitor ingredient may be lik- 
ened to propane deasphalting, wherein 
the high-molecular-weight components 
are precipitated. 

A third type, charring or coking, 
was reported in one case at 550° F. 
These last two instances of fouling 
were misapplications and are reported 
for information only. 
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GATX builds them all! 


Kanigen® lined cars 





Standard flued-dome cars 





va —— 
Liquid oxygen cars Insulated and non-insulated pressure cars 


Large capacity cars 


If your product is a liquid, GATX builds—or can build—a tank 
car to transport it; maintains a nation-wide network of shops 
for service and upkeep. 


No capital investment... when you ship GATX! 





GENERAL AMERICAN TRANSPORTATION \ 


135 South LaSalle Street * Chicago 3, Illinois 
Offices in principal cities 
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IN 1952 Standard Oil Co. (Ohio) 
built two identical topping units, naph- 
tha splitters, and vacuum-distillation 
units at its Cleveland refinery. Light- 
ends equipment was built to serve 
both systems. 

Combined capacity of these units is 
now 55,000 bbl. per stream day. Unit 
runs are 18 months. Major items of 
equipment are shown in Fig. 1. 





Vacuum-Tower Startup 

During the first few startups after 
these units were built, internal ex- 
plosions upset trays in the vacuum 
towers. These towers were designed 
to start up under vacuum on hot re- 
duced crude oil, a procedure now in 
use. 

Fig. 2 shows a simplified flow dia- 
gram of a vacuum unit. The unit in- 
cludes a two pass vertical-tube fur- 
nace with a steam superheater in the 
stack ‘throat, a vacuum tower 13 ft. 
in diameter, with a 9-ft. top-con- 
densing section and a 6-ft. bottom- 
stripping section. The over-all height 
of this tower is 73% ft. 


Tower operation. In operation, 790 
F. reduced crude oil is fed to the 
tower at a pressure of 2 in. Hg abso- 
lute; the flashed feed is washed 
through three bell-cap trays and two 
entrainment mats to reduce metals 
content before reaching the midtower 
gas-oil draw. 
Two recycle streams are drawn 
4 from this section of the tower and 
pumped back to the furnace feed line 
to maintain liquid wash ratio. The 
upper stream is withdrawn through a 
stripper and is intermittently taken to 
storage as a heavy asphalt solvent. 
About 90% of the gas oil is con- 
densed across six shower-deck trays 
Owe rs a re Tou C and withdrawn at mid-tower. A pump- 
around system exchanging heat in the 
crude-oil-preheat train controls this 
: , 7 a . ’ section of the tower. 
Coming on and off stream with primary distillation equip- A reflux system is used to complete 
total vapor condensation across two 
ment can spell trouble. Here’s one company’s experience bubble-cap trays in the top of the 
tower. 
with this problem and an outline of its procedure for Tower bottoms pass through two 
stripping trays and one disengaging 
86 startup of vacuum towers tray before leaving the tower. 
When these towers were first started 
. . . Shutdown of crude-oil towers up, the procedure was relatively simple 
and not very time consuming. At the 
completion of pressure testing and 
BY R. W. BALLMER vacuum testing, stream systems were 
Distillation Superintendent, dried out; the top reflux system was 
No. 1 Refinery, Standard Oil Co. (Ohio loaded with oil from the bottom side- 
Cleveland stream of the crude-oil tower; the 
ee gd tower was placed under vacuum; 
ii sng rao oe pe steam was charged to the inlet oil 
tices during the twenty-fifth midyear meet : %.. 
é passes of the furnace; a burner was 


ing of the API’s Division of Refining ; 
Detroit, May 11, 1960 lit; all drains were emptied of water 


a 
v 


Mes 


OPERATION of No. 1 crude unit at Sohio’s Cleveland refinery shows . 


THE OIL AND GAS JOURNAL 





eat x oe 


<\ONGN , 


My ; 


CRNee 


NATIONAL AIROIL BURNER CO., INC. « 1284 E. Sedgley Ave. © Philadelphia 34, Pa 


National Airoil Offers Broad Line of 
Oil and Steam Hand Firing Valves 


We are often asked to suggest the 
correct valves for regulating oil and 
steam supply to burners in petroleum 
and chemical industry applications. 
Initially, consideration should be 
given to the grade of oil, its composi- 
tion, viscosity, temperature and pres- 
sure at the burner. For atomizing 
steam supply, it is important also 
to know the pressure, quality or total 
temperature. 


National Airoil Bronze Valves 
are suitable for medium pressures and 
temperatures. The National Airoil 
232 ‘‘V” port all-bronze plug valve 
is recommended for oil temperatures 
up to 225°F and 75 pounds pressure. 
This valve is also ideally suited for 
acid sludge. The National Airoil 231 
all-bronze globe valve is recommended 
for atomizing steam pressures of up 
to 150 pounds gage or a total tem- 
perature not in excess of 375°F. 
Although bronze valves are the low- 
est in cost, they are not commonly 
acceptable to oil refineries where steel 
is the standard material for all steam 
and oil piping. 


National Airoil Steel Valves 
Where high temperature oil as as- 
phalt or vacuum tower bottoms is 
burned at up to 600°F or pressures 
up to 400 pounds, we recommend our 


) 
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9847 steel valve with stainless trim. 
This valve is a globe type, ‘‘V’”’ port, 
close regulating, it is non wire-draw- 
ing. The oil supply should be reason- 
ably clean or free from larger particles 
of coke that might build up in the port. 


In those instances where high tem- 
perature oil, containing particles of 
coke is fired, the National Airoil all 
steel, ‘‘V’’ port, 9195 plug valve can 
be used. Although it is not entirely 
free from port clogging by coke, it 
can be easily cleared by momentarily 
opening it wider to flush through any 
coke build up. This valve is generally 
not considered as a positive shut off, 
it should therefore, be provided, up 
stream and in series, with a suitable 
shut off valve. This practice should 
also apply to all oil and steam con- 
trol valves. 


When superheated steam of up to 
600°F total temperature and pres- 
sures up to 200 psig is the atom- 
izing medium, the better valve is the 
National Airoil 9077 with steel body 
and stainless stem. 


All valves described above are fitted 
with pointed handles and a gradu- 
ated indicating device. 


Bulletin 90 contains complete details 
on the broad line of National Airoil 
Valves. May we send you a copy? 








You may wish to check certain items 
in this advertisement and forward 
to those concerned in your company. 


ROUTE TO: 




















Do You Have These 
National Airoil 
Technical Bulletins 
In Your Library? 


Whatever your industrial heating 
problem, you'll find a wealth of help- 
ful information in these technical 
bulletins. Write for any or all of 
them today. 


BULLETIN Wo. 40. FUEL OIL 
PUMPING AND HEATING UNITS 


16 pgs. Here’s the an- 
swer to problems involv- 
ing preparation of heavy 
fuel oil for combustion. 
Single and duplex units, 
from 2 to 100 gpm in 
standard or special 
models. 





BULLETIN No. 28. AUTOMATIC 
PACKAGED FIRING UNITS 


4 pgs. Steam atomizing 
automatic firing units 
for oil and/or gas fuels. 
Standard unit capacities 
—from 200 to 830 boiler 
horsepower (7,200 to 

; 30,000 Ibs. of steam per 
hour). Larger units for 
special needs. 


BULLETIN Ne. 25. DUAL STAGE 
OIL BURNERS 


4 pgs. Data points out 
advantages when both 
mechanical and steam 
atomizing principles are 
incorporated in a single 
oil burner. 3 standard 
sizes are shown. 


BULLETIN Wo. SIA. UNIVERSAL 
REGISTER UNITS 


4 pgs. Data offered on 
full line of these quality 
National Airoil products 
| with capacities ranging 
from 60 to 500 gph. 


BULLETIN No. 21. STEAM 
ATOMIZING OIL BURNERS 


16 pgs. Describes ‘'SA’ 
Burner for use where 
steam or compressed air 

| is available for firing 
many types of industrial 
rocess furnaces. 5 sizes 
ave rated capacities 
from 10 gph to 725 gph. 


167 











CRUDE FURNACE 
& TOWER 








/\ 

















CRUDE FURNACE 
& TOWER 





VACUUM FURNACE 
& TOWER 











DeC3 DeCg 





/\ 


NAPHTHA 
SPLITTER 











& 





VACUUM FURNACE 
TOWER 











CRUDE-OIL UNITS at Standard of Ohio’s Cleveland refinery. Capacity is 55,000 


bbl. per stream day. Fig. 1. 


as heating took place. When steam 
of 500° F. was entering the tower, 
hot reduced crude oil was started 
slowly to the furnace. 

This startup procedure was not 
adequate to remove water from pock- 
ets in the tower, and explosions re- 
sulting from the rapid vaporization 
of water upon the introduction of feed 
caused tray damage in several cases. 

Experience showed that water re- 
moval was not a speedy process. The 
value of completely testing the tower 
and all auxiliary equipment before 
starting hot feed became quite ap- 
parent. Today vacuum towers are 
brought to a water-free conditions by 
use of a flushing oil and superheated 
steam. All tower circuits are operated 
on the flushing oil; then, hot feed is 
introduced. 


Startup details. A 150-psig. steam test 
is held on the vacuum furnace and 
feed line. A 50-psig. steam test is 
held on the vacuum tower and auxil- 
iaries. The complete unit is then 
tested under maximum vacuum, ap- 
proximately 1 in. Hg absolute pres- 
sure, with no steam in the system. At 
the end of the vacuum test, steam is 
started to the unit. The vacuum is 


broken, and condensate is steam-pres- 


sured out through drains for the last 
time. 

The evacuation system is then put 
back in service. At this point the 
tower is at approximately 200° F., 
under full vacuum, and much too wet 
to receive hot feed. The water in the 
unit must be removed either as a 
vapor overhead or as a liquid, pump- 
ing or draining it as it accumulates 








S.H. AM 


BOTTOMS 


FE 








SCHEMATIC DIAGRAM of a vacuum tower. Unit includes a two-pass vertical-tube 
furnace with a steam superheater in the stack throat. Fig. 2. 
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at the tower draws. Concurrent oper- 
ations of heating with superheated 
steam and flushing and testing with 
oil are started. 

Steam of 150 psig. is opened to the 
feed line, furnace inlet passes, and 
steam injection tubes near the furnace 
outlets. Low-pressure steam is opened 
to the superheater passes, and one 
burner is fired. The coil outlet tem- 
peratures are raised approximately 75 
F. per hour, and the steam is dis- 
placed through the tower to the evacu- 
ation system. 

Water in vertical-tube passes of the 
furnace must be vaporized or displaced 
into the tower as early as possible in 
the startup procedure. The super- 
heater-steam-coil outlet is released into 
the furnace transfer lines and bled 
down near the tower injection points. 
When this steam is dry, it is opened 
into the two stripping sections. 

When this heating operation is in 
progress, oil is being loaded into the 
tower. The initial filling of the two 
top circuits in the tower is made with 
cold low-pour gas oil. This assures 
displacement of any large water pock- 
ets into the tower under cold condi- 
tions. It also provides some dilution 
to the high-pour flushing oil when it 
is first introduced at low temperature. 
An intermediate gas oil, the cut just 
above reduced crude, is then used to 
finish the job. 

Heavier gas oil is pumped to the 
top reflux system and this system is 
kept full and circulating to hold the 
top tower temperature at approximate- 
ly 125° F. The gas oil is then turned 
to the tower through the midtower 
pumparound circuit at a rate of about 
4,000 bbl. per stream day. A trim 
cooler is used to gradually increase 
this oil temperature to 300° F. The 
two recycle circuits are filled from 
their respective draws as the draw- 
trays become loaded. An oil level is 
built in the bottom of the tower. 

The top reflux and midtower pump- 
around circuits are operated continu- 
ously, checked frequently at pump dis- 
charges for water, and bled out to 
tankage as required to dry up the 
internal and product circuits. 

The recycle streams and tower bot- 
toms are pumped to tankage inter- 
mittently to remove water from the 
tower, to check serviceability of nor- 
mal and emergency pumpout lines, 
and to complete the displacement of 
all auxiliaries. 

Hot feed is turned to the furnace 
when: 

1. All pumps on the unit have been 
in operation. 

2. There is no visible evidence of 
water or emulsion at pump discharges 
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RUGGED, HEAVY-DUTY 
STAINLESS STEEL WASHETTE by Cook 
for the 


rePETROLEUM INDUSTRY 


L | @ FIELD CAMPS 


BSA) @ BARGES 
ee ig ranners 
© OFFSHORE DRILLING RIGS 
@ PIPELINE CAMPS 
@ PUMPING STATIONS 


CUT OPERATIONAL COSTS 
WITH AN ON-THE-PREMISES 
LAUNDRY. 


# Launders wiping rags, 
gloves, coveralls, uni- 
forms, waste, etc. 

% Operators require no 
special training. 

# Rugged all-welded construc- 
tion assures durability, long 
wear. 

3% AC-DC models available. 
25-50-75-100 Ib. sizes, 8 
models, 2 styles. 


For illustrated brochure and 
name of nearest distributor write 


4301 S. Fitzhugh Ave. Dallas 10, Texas 





Over 800 field installations 
...less than 2% maintenance! 


FRICTIONAL 
TUBING 
ANCHOR 


U.S. Patent No. 2,874,783 
* Smooth gripping members hydraulically 
actuated 
* No slips to replace 
* Completely automatic 
+ Calibrated holding power 
* No bleeder valve required 
* Large by-pass area 
* O-ring fluid seal 


* Simple construction, minimum 
mairitenance 


* Installed above pump; automatically 
“sets,” holding tubing in natural tension 


* No drag on casing going in hole or coming 
out unless tubing is pulled “wet” 


* Can safely be installed in perforated pipe 


Complete range of sizes for 444” to 11%,” 
API Casing. Write for complete information. 


McGAFFEY-TAYLOR CORP. 


2877 Cherry Ave Long Beach, California 











1960-61 DIRECTORY 


OF PLANTS AND PERSONNEL 
@ CRUDE-OIL REFINERIES 

@ FIELD-PROCESSING PLANTS 
@ PETROCHEMICAL PLANTS 


This new edition of The Journal’s Annual Directory 
brings you the results of recent surveys of the 
processing side of the oil and gas industry. The 
surveys cover installations in the U. S., Canada 
and Western Europe. It brings you the facts. 


* A statistical summary arranged alphabetically by 
state and company which gives you the names, 
capacities, and processes. 


An alphabetical listing giving plant location for 
more than 325 crude-oil refineries, 500 field- 
processing plants and 400 petrochemical plants. 
Also—over 100 plants in Western Europe. 


In addition to the plant-by-plant surveys you get 
the names of over 7,500 key executive and 
operating personnel. 


Single copy $20.00 
7 or more copies ..$16.00 each 


READER SERVICE DEPARTMENT 
THE OIL AND GAS JOURNAL 
Box 1260 Tulsa, Oklahoma 
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800F BLINDS PURGING 


REMOVED HEATING 
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VACUUM DRYING 
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HOURS AFTER FEED OUT 
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ABOUT 18 HOURS are required to put the unit into normal oper- 
Graph shows relationship of this time and flash-zone 


ation. 
temperature. 


Fig. 3. 
and low-point drains in the pumping 
circuits. 

3. All exchangers, coolers, bypasses, 
product lines, and emergency lines 
have been displaced with dry oil. 

4. There is no evidence of major 





leaks or deficiencies in the furnace. 
It has been our experience that a 
heating level of 275° F. at the bot- 
tom of the vacuum tower is necessary 
to complete this drying process. 
Fig. 3 shows a typical startup time- 


TIME-TEMPERATURE 
shutdown. Fig. 5 


relationship during crude-oil-tower 


temperature relationship using flash- 
zone temperatures. It takes about 18 
hours to bring the unit completely 
up on feed rate and temperature after 
pressure testing is completed, and 
about 6 hours to remove the 18-in. 


blind in the barometric leg piping and 





EXPERIENCE AND GOOD JUDGMENT. 


simultaneously so as not to prolong the startup. 
UNIT 





DATE 


This procedure has been established to provide gradual temperature changes 
throughout the system on startup to eliminate the damage possible from thermal 
shock and rapid vaporization of water. IT IS NOT A SUBSTITUTE FOR OPERATING 


In using this check list it is very desirable to perform some of these operations 


then to complete the vacuum test on 
the tower and auxiliaries. Drying and 
operational testing takes 5 hours. 
About 7 hours are required to reach 
normal operating conditions after feed 
is cut to the unit. 

[his is time well spent. Certainly, 
considering that startup time is equiva- 





I—VACUUM UNIT 
1. Vacuum furnace blanked for testing. 
2. Vacuum furnace tested. 
3. Blanks removed from furnace outlets. 
4. Vessels and lines completely closed. 
5. All blanks removed except blank in baro- 


32. Vacuum pumparound pump lined up to 
take suction away from tray 6. 

33. All drains rechecked for water. 

34. Suction from tray Il established with reflux 
pump. 

35. Suction from tray 6 established with pump- 
around pump. 

36. Suction from tray 3 established with cylin- 
der stock pump. 

37. Suction from tray | established with recycle 
pump. 

38. Suction on bottoms tower established with 
both bottoms pumps. 

39. All drains rechecked for water after suc- 
tions established. 

40. Superheater steam added to transfer lines 
at rate of approximately 500 Ib. per hour. 

41. Bottoms quench operating from generator 
to tower. 

42. Oil from bottom of tower water free. 

43. P.D. swung from reflux pump to pumpa- 
round pump. Returning to tower through 
trim cooler. 

44. Drains checked for water again and 
drained water free. 





CHECKED TIME 


lent to about 0.25% of a normal oper- 





ating run, this is not the place to strive 
for higher service factors by taking 








short cuts. 








In this type of startup, steam con- 





sumtpion for purging and drying is 
40,000 to 60,000 Ib., equivalent in 
volume to about 175 tower displace- 
ments. One thousand barrels of gas 





oil are used in washing down; this is 





recovered in slop tankage. 





Check Lists 





A check list itemizes the steps in 
the plan and functions both as an 








easy reminder to the operator and as 
a report of the progress of operations. 





Fig. 4 shows extracts of a check 





list used in putting a vacuum unit on 
stream. The check list is a guide and 





is not a substitute for operating ex- 
perience and good judgment. Items 





are of a general nature and do not 
define the details in performing the 





operation. 








Because of the time interval be- 
tween shutdowns, it is important to 
review check list prior to entering a 





shutdown. Changes in operations or 
facilities may require alterations in 











the list. In any event, a little reflec- 





STARTUP CHECK LIST for putting one of the vacuum units on stream. Other unit 
and all common auxiliary equipment are on stream. 
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Fig. 4. 


tive thinking prior to cutting feed is 
worth while. 
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Crude-Oil-Unit Shutdown 


Other phases of turnaround have 
been rather routine. However, dam- 
age to trays in a crude-oil tower dur- 
ing one shutdown put this operation 
under the microscope 

Damage was caused by exposing 
the tower internals to cold water and 
air prematurely. The proper sequence 
of operations had been followed, but 
steam cooling of the tower had not 
been adequate 

Fig. 5 shows the basic steps in re- 
gard to time and temperature in taking 
a crude-oil tower out of service. They 
might be considered in this manner: 

@ Furnace-drying period. 

e@ The oil wash 

e Vapor-purging period. 

@ Steam-cooling period 

@ Water-washing period. 

Prior to the removal of feed from 
the unit, coil outlet temperatures are 
cut and and the oil washdown opera- 
tion is started by closing off side- 
stream production draws. After feed 
is removed, this operation is finished 
by continuing overhead reflux to the 
tower for approximately 1 hour. Oil 
is pumped from all levels of the tower 
as it accumulates. This short oil wash, 
followed by subsequent steaming and 
water washing, leaves the tower basi- 
for maintenance. 


cally oil-free 


Four hours of drying with 600° F. 
steam is required to condition furnace 
tubes for turbining. This is done by 
introducing a full head of steam into 
the furnace-inlet passes over low fires 
and by exhausting the steam into the 
closed tower. Low-pressure steam is 
continued to the furnace superheater 
passes and enters the tower at normal 
injection points. 

At the end of this period, steam is 
removed from the furnace; the fur- 
nace is isolated from the tower and 
is allowed to cool. 

During the furnace-drying period, 
the oil wash is completed and the 
vapor purge is in progress. Initially, 
oil vapors are purged through vapor- 
recovery equipment, and the final 
purge is completed by bypassing unit 
safety valves and steaming directly to 
the unit flare. 

Concurrently, all auxiliary equip- 
ment is steaming out to rundown tank- 
age. Close attention must be given to 
assure Cleaning all bypasses, emer- 
gency lines, spare pumps, and equip- 
ment not in normal service. 

After oil washing is completed, 
about 2 hours from the start of the 
furnace-drying period, a high volume 
of live steam is introduced into the 
tower bottom and ail sidestream 
strippers. 

Initially, this 


steam is removed 


through the flare system. After the 
vapor-purging period the tower, 
strippers, and pumps are opened to 
the atmosphere at drains and vents. 

At this point, it is very important 
that a positive steam pressure be 
maintained on all equipment. Steam 
volume must be such that open points 
of equipment are sealed from the at- 
mosphere by outward steam flow. 

This steaming operation is con- 
tinued for around 10 hours, with the 
condensate draining to the atmos- 
phere. This is the period during which 
localized sources of heat must be 
quenched or removed prior to intro- 
duction of air and water into the 
tower. 

Coke formation, oi! pockets on trays 
caused by plugged weep holes, ir- 
regular tray floors, and entrainment 
mats are the common causes of heat 
pockets. Steam condensate quenches 
solids, trapped oils, and, also, dis- 
placed oil on plugged or irregular 
trays. 

At the end of the steam-cooling 
period, a low volume of water is in- 
troduced into the top of the tower. 
The water flow is increased gradually 
and steam removed from the system. 
About 6 hours of water washing has 
been found adequate to reduce the 
tower temperature to 100° F. and in- 
sure a Clean tower. 
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torment’ smith 


How Much is 


full line of vertical pumps. 





Contact your FloWay distributor 


Floor Space Worth? 


Plant floor space, figured on a per square 
foot basis, is always valuable, always 
expensive, often critical. If FloWay Vertical 
Pumps had no other outstanding features 
to recommend them, they would merit your 
investigation on the score of space-saving 
alone. But the advantages of FloWay's 
advanced design, rugged construction, and 
versatility overshadow even this important 
feature for economical industrial pumping. 
Send for Bulletin +14 describing FloWay's 
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Oakland, California 
Pacific Pumping Company 


Baltimore, Maryland 
R. Thum & Company 
Buffalo, New York 
Ralph Simmons & Company 
New York, New York 
Frank A. Kristal 
Cleveland, Ohio 
W. J. Bryson Company 
Tulsa, Oklahoma 
The Kase Company 
Metarie, Louisiana Portiand, Oregon 
A. G, Kirkwood Co Pacific Pumping Company 


San Francisco, California 
Woodin & Little 


Denver, Colorado 
Harry J. Glass & Associates 


Oakland Park, Florida 
Peninsular Armature Worke 


Ardmore, Pennsylvania 
Weinman Pump Manufacturing Co. 


Pittsburgh, Pennsylvania 
Weinman Pump & Supply Co. 


Dallas, Texas 
Livingston Machinery Co. 


Houston, Texas 
Pump & Power Engineering Co. 


Seattle, Washington 
Pacific Pumping Company 
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On Texas Gulf Coast rigs .. . 


Planned mud program 


cuts drilling costs 


THE DRILLING OPERATOR on the 
Texas Gulf Coast now has the oppor- 
tunity to tailor his mud program to 
take advantage of new mud materials 
and to minimize well trouble. Where 
stuck pipe or casing is a possibility, 
inhibited muds, oil-wetting agents, and 
lubricants are often used to reduce 
sticking tendency. 

In some areas loss of circulation has 
been considered almost inevitable. 
Many operators now avoid loss by 
careful control of the flow properties 
of the mud, thus reducing pressure on 
the formations. 

The lost-circulation problem has 
been especially bad in high-pressure 
zones which require heavy mud. Some 
operators are lowering and closely 
controlling mud density, thereby cut- 
ting the difference between mud and 
formation pressures. This practice has 
definitely reduced loss. 

High-temperature problems are also 
being solved. On several “hot” wells, 
mud type has been changed progres- 
sively as the hole deepens and tem- 
perature rises. Result is lower over- 
all mud cost and fewer drilling prob- 
lems. 


Aggregated mud systems. For a 
number of years, almost the only mud 
types used were lime muds and low- 
pH muds containing emulsified oil. 
Since 1956 lime muds have been re- 
placed for many applications by ag- 
gregated mud systems such as shale- 
control, surfactant, and gypsum-treat- 
ed. Shale-control muds use a con- 
trolled-filtrate alkalinity and a high 

Authors are with Baroid Division, Na- 
tional Lead Co., Houston. Paper presented 
under title, “Drilling Mud Programs in the 
Texas Gulf Coast Area,” at 1960 spring 
meeting, API Division of Production, South- 
ern District, San Antonio. 
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BY K. D. TANNER AND 
GEORGE B. GRAY 


calcium-ion concentration in the fil- 
trate to stabilize shale chemically. 

Surfactant muds use _ heat-stable 
nonionic surface-active agents along 
with soluble electrolytes. These floc- 
culate the clay solids in the mud and 
inhibit clay swelling. 

Gypsum filtrate from gyp-treated 
mud is high in calcium-ion concen- 
tration. Ferrochrome _lignosulfonate 
serves as a deflocculant. 


Lime-treated muds. The familiar 
lime mud is still used in about half of 
the wells that require mud weights as 
high as 12 lb. per gal. Normally, muds 
are converted from low-pH to lime- 
treated muds in anticipation of higher 
mud-weight requirements and possible 
contamination by gypsum, salt water, 
or cement. 

The mud usually is converted at a 
depth such that little or no dilution 
is required or when mud-weight re- 
quirements are low (below 11.0 Ib. 
per gal.). An example of present prac- 
tice is that of a well in Aransas Coun- 
ty. The native shale mud was convert- 
ed at 5,500 ft. by adding 2 Ib. per bbl. 
caustic soda, 2 Ib. per bbl. lignite, 2 
Ib. per bbl. tannin, 4.5 lb. per bbl. 
lime, and 10% by volume diesel oil. 

After conversion the mud _ had: 
weight, 9.7 Ib. per gal.; funnel vis- 
cosity, 37 seconds; gels, 0-0 g.; filtrate, 
9.6 ml.; filtrate alkalinity, 5 ml.; and 
available lime of 4.0 lb. per bbl. The 
mud was maintained by a daily treat- 
ment of 0.5 Ib. per bbl. caustic soda, 
1 Ib. per bbl. lime, 0.5 Ib. per bbl. 
lignite, 0.3 Ib. per bbl. tannin. 

Mud weight was raised at 8,400 ft. 
to 12.6 Ib. per gal. Other properties 


MUD on Webb County, Texas, well 
combined high-weight and high-tem- 
perature problems. Abnormal forma- 
tion pressure forced weighting mud to 
19 |b. per gal.; high formation tem- 
perature (in excess of 400° F.) madé 
lignite necessary to control filter loss. 


<& 
<= 





were: funnel viscosity, 50 seconds; 
gels, 0-0 g.; yield point, 12 Ib. per 
100 sq. ft.; plastic viscosity, 26 cp.; 
filtrate, 5.8 ml.; filtrate alkalinity, 3.0 
ml.; and available lime, 3.0 Ib. per bbl. 
To reduce the possibility of sticking 
the casing, 2 Ib. per bbl. of oil-soluble 
surfactant was added to the mud be- 
fore running 7-in. casing to 10,300 ft. 


Gypsum-treated muds. Now gyp- 
sum-treated muds are used as often as 
lime-treated muds. A 14,000-ft. well 
in Hidalgo County is an example of a 
gypsum-treated hole. After 13%-in. 
casing had been set at 2,000 ft., a 
12%-in. hole was drilled with native 
mud. To this mud was added about 
100 Ib. caustic soda, 200 Ib. tannin or 
lignite, and 50 lb. polyphosphate each 
day. 

At 5,000 ft. the mud had: weight, 
10 lb. per gal.; funnel viscosity, 55 
seconds; plastic viscosity, 22 cp.; yield 
point, 10 Ib. per 100 sq. ft.; filtrate, 
10 ml.; and pH, 9. At 5,900 ft., mud 
weight was increased to 11 Ib. per gal. 
and the tannin, lignite, and polyphos- 
phate were discontinued. Ferrochrome 
lignosulfonate was used as a defloc- 
culant. 

At 6,500 ft. gypsum treatment was 
begun by adding for each barrel of 
mud: 5 lb. gypsum; 3 lb. ferrochrome 
lignosulfonate; and 0.5 Ib. caustic 
soda. At the same time, 10% by 
volume of diesel oil was added and 
mud weight raised to 13 Ib. per gal. 
Calcium-ion concentration in the fil- 
trate was 900 p.p.m. 

As drilling progressed, normal addi- 
tions of chemicals per day were: 500 
lb. ferrochrome lignosulfonate; 300 
lb. gypsum; 50 Ib. caustic soda; and 
50 Ib. carboxymethyl-cellulose. Rep- 
resentative properties were: funnel vis- 
cosity, 45 seconds; plastic viscosity, 
23 cp.; yield point, 8 Ib. per 100 sq. ft.; 
filtrate, 7 ml. 

At 7,500 ft. 95%-in. casing was set. 
Mud weight was increased to 14 Ib. 
per gal. Fine mica and plastic flakes 
were added to prevent loss of circula- 
tion. Mud weight was increased pro- 
gressively: at 9,000 ft. to 15 Ib. per 
gal.; 10,000 ft. to 16 Ib. per gal.; 
10,200 ft. to 16.8 lb. per gal.; 10,600 
ft. to 17.2 lb. per gal.; and 12,000 ft. 
to 17.4 lb. per gal. 

At 12,000 ft. 7-in. casing was set. 
Mud weight was increased to 18 Ib. 
per gal. 

A centrifuge was installed and mud 
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AVERAGE BARITE CONSUMPTION in representative 


wells of the Texas Gulf Coast. Fig. 1 


weight was maintained at 18 Ib. per 
gal. while 55%-in. hole was drilled to 
14,100 ft. In this period representa- 
tive chemical treatments per barrel 
of mud per day were: | Ib. ferro- 
chrome lignosulfonate; 0.3 Ib. gyp- 
sum; 0.2 Ib. lime or caustic soda; and 
0.05 Ib. CMC. Typical properties 
were: funnel viscosity, 55 seconds; 
plastic viscosity, 61 cp.; yield point, 
15 Ib. per 100 sq. ft.; filtrate, 3.2 ml.; 
calcium in filtrate, 900 p.p.m. 


Mud weight. Mud-weight require- 
ments vary widely in the Texas Gulf 
Coast; and in some areas, pressures are 
abnormal at relatively shallow depths. 
Because of the localized incidence of 
high pressures, you cannot wholly rely 
on broad surveys. In general, 18 Ib. 
per gal. is the maximum density need- 
ed, although in Webb County a 19-Ib. 
ser gal. mud was used while drilling 
from 14,000 to 16,537 ft. 

Even heavier muds occasionally are 
needed to bring a well under control, 
and muds weighing as much as 30 
lb. per gal. can be prepared with 
barite, galena, ferrochrome lignosul- 
fonate, drilling-mud surfactant (DMS), 
and CMC. 

Barite accounts for roughly two- 
thirds of the cost of mud materials 
used. Consequently, proper control 
of weight is important in design of 
the mud program. Quantity of barite 
used in drilling depends not only on 
the density of the mud required by 
pressure of the formation; it also de- 
pends on volume of mud in the sys- 
tem, time spent in drilling, loss of cir- 
culation, methods used to maintain 
the mud, and several other factors. 

Several of these factors relate di- 
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rectly to depth. So, a plot was made 
of the consumption of barite (in 
pounds per foot of hole) for about 100 
wells drilled in 1959 to depths of 7,000 
ft. to 16,000 ft. There is a very wide 
scatter of points as was to be expected. 
When, however, the average amount 
of barite (Ib. per ft.) for each 1,000- 
ft. interval of depth was plotted at 
the midpoint of the depth interval, 
the increase in consumption with 
depth is obvious. 

A comparison was made with about 
the same number of wells drilled in 
1957. The results are shown in Fig. 
1. If you accept this method of aver- 
aging such widely varying quantities, 
the conclusion is obvious: Much less 
barite was used per foot of hole in 
deep wells in 1959 than was used in 
1957. 

The lower consumption of barite 
may be due to: 

1. Wider use of the centrifuge and 
cyclone to reclaim mud. 

2. Reuse of mud from well to well. 

3. Improved mud technology, in- 
cluding the wider use of so-called in- 
hibited muds and more attention to 
flow properties of weighted muds. 


Flow properties. Recently, more 
field people have come to accept the 
importance of measuring and control- 
ling flow properties of the drilling 
mud. An instrument has been devel- 
oped to measure directly the plastic 
viscosity and yield point. And drilling 
engineers have become quite interest- 
ed in these measurements because they 
may be the key to better drilling per- 
formance. That is, drilling rate tends 
to go down as mud viscosity goes up. 
Turbulent flow in the annulus removes 


VARIATION in minimum and maximum values of plastic 
viscosity and yield point with mud weight. 


Fig. 2. 


cuttings better, and critical velocity is 
atfected by yield point. 

Flow properties of the mud are es- 
pecially important with heavy muds 
because of the greater possibility of 
losing circulation. 

Surveys of field muds show a wide 
range of plastic viscosities and yield 
points. This range is indicated by 
shaded areas in Fig. 2. The average 
values for mud properties accepted as 
Satisfactory are shown as solid lines. 
Usually, mud costs set acceptable lim- 
its which may or may not be ideal. 

Here is an example of the differ- 
ences in pressure drops that may be 
found. Calculation was made based 
on these conditions: pump output, 400 
gal. per min.; 9%-in. hole; 4%4-in. 
drill pipe; depth, 10,000 ft.; 16-Ib. 
per gal. muds, having minimum and 
maximum values of plastic viscosity 
and yield point from Fig. 2. 

Using minimum values, pressure 
drop in the annulus was 101 psi. At 
maximum values, it was 281 psi. This 
difference in pressure is equivalent 
to a difference of 0.35 Ib. per gal. in 
mud weight while circulating. Such an 
amount sometimes is the difference 
between losing mud or maintaining 
circulation. 

Drilled solids are being removed 
both by mechanical separation from 
the barite and by dilution. Character 
of the drilled solids is controlled by 
the chemical action of deflocculants, 
electrolytes, and surfactants. Aggre- 
gated mud systems reduce the drilled 
solids that enter the mud and also re- 
duce the total number of particles 
present. 

Fig. 3 shows the normal range in 
solids content for gypsum-treated 
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Bethlehem Rope Serves Louisiana Drill Barge. Here you are looking from the drill floor of the 
Two-R Drilling Co. barge in Barataria Bay, near New Orleans. It’s State Unit No. 2, Well No. 1, being drilled for 
Texaco Inc. At the time of the photograph, the drilling depth was about 14,700 ft. The Bethlehem Wire Rope, 1% in. 
6 x 19 Formset Purple Strand, right lay, with IWRC, in service on its fifth well, was still in good condition, and showed 


a potential of many additional ton miles, due largely to a Bethlehem-recommended pull-through and cut-off program. 


Bethlehem Steel Company, Bethlehem, Pa. | 


Mill depots and distributors from st t ist Stor ethlehem Wire Rope 
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RELATION between solids content and density of typical 
gypsum-treated and lime-treated muds. 


muds and lime-treated muds. In gen- 
eral, gypsum-treated muds tolerate 
more solids than lime-treated 
muds. 

Non-ionic surfactants have been 
added to various types of muds other 
than those in which the surfactant is 
regarded as a primary constituent. For 
example, when 5 Ib. per bbl. of DMS 
was added to a lime mud in Jefferson 
County, the funnel viscosity dropped 
from 81 sec. to 65 sec.; and gels fell 
from 0-20 g. to 0-0 g. Pilot tests had 
shown that the usual components of 
a lime mud were ineffective. 

DMS was also used as an aid in 
controlling flow properties of a gyp- 
sum-treated mud containing ferro- 
chrome lignosulfonate. The DMS was 
continued after the gypsum-treated 
mud was converted to lignite-sodium 
surfactant mud. 


do 


Filtrate. With muds containing salts 
of calcium, potassium, and other elec- 
trolytes in filtrate, higher filtration 
rates are acceptable than with muds 
having relatively electrolyte-free fil- 
trates. Swelling, dispersion, and ac- 
companying sloughing of shales are 
not as severe as in the case of fresh- 
water filtrates. 

Average API filtrates were tabu- 
lated by depth for some 400 wells 
drilled since 1957 with muds treated 
with lime and with gypsum. Fig. 4 
shows that the average API filtrate of 
gyp muds was higher than for lime- 
treated muds at the same depth. This 
fact might be expected from the fact 
that less starch and more CMC and 
ferrochrome lignosulfonate are being 
used for control of filtration. 

Filtration can now be measured at 
temperatures above 400° F. And, in 
deeper drilling mud treatments are be- 
ing based on these tests rather than 
on API tests. Around 350° F. sodium 
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Fig. 3 


chloride can be substituted for gyp- 
sum as an electrolyte, and the sodium 
surfactant mud can be used to depths 
where temperatures rise above 
400° F. This substitution of electro- 
lytes has been necesasry to avoid the 
interference of calcium ion with fil- 
tration-reducing materials stable at 
this temperature. 

Lignite has been used for filtration 
control in a sodium surfactant mud in 
Webb County. Filtration rates were as 
low as 5 ml. in 30 minutes at 375° F. 
and 500 psi. Once when the API fil- 
trate was 4 ml., the filtrate at 375° F. 
and 500° F. psi. was 60 ml. After 
adding 10 Ib. per bbl. of lignite, the 
API filtrate was 2 mi. while the fil- 
trate at 375° F. and 500 psi. was 8 
ml. Lignite appears to be capable of 
maintaining reasonable filtration rates 
at temperatures above any bottom- 
hole temperatures encountered thus 
far. 

In some areas, electrical logs can 
be better interpreted if low-filtration 
muds are used in drilling. In the upper 
Gulf Coast, for example, satisfactory 
electrical logs can be made of the 
low-porosity Wilcox sands when 
drilled with lime-treated mud having 
a resistivity of 1 ohm at 75° F., pro- 
vided the filtrate is less than 3 ml. 

Formerly, salt was added to lower 
the resistivity and the focused type of 
resistivity measurement was used. 


Lubrication. There may be three 
types of lubrication in drilling muds. 
Hydrodynamic lubrication is that pro- 
vided by the viscosity of the mud it- 
self; it is added by emulsifying oil in 
mud with lignite or similar emulsi- 
fiers. This type lubrication has been 
used for a number of years, mainly 
to raise drilling rate and improve hole 
conditions. 

Boundary lubrication is obtained by 


COMPARISON of overage filtration rate of lime 
and gypsum muds at various depths. Fig. 4. 


adding a polar material, such as an 
oil-soluble emulsifier, which adheres 
strongly to the metal surfaces. This 
type of lubrication has been used for 
the past 2 years as a means of reduc- 
ing differential sticking. An oil-solu- 
ble surfactant was added to a mud in 
Kenedy County when the drill pipe 
could not be left motionless long 
enough to make a connection without 
the pipe sticking. After 4 Ib. per bbl. 
of the material was added to a lime 
mud containing 12% diesel oil, this 
trouble stopped. 

The third type of lubrication is ex- 
treme-pressure lubrication. Extreme- 
pressure lubrication for muds were 
originally intended to lubricate bear- 
ing surfaces and preventing metal-to- 
metal contact at high pressures. The 
emphasis was on lubricating bit bear- 
ings. E.p. lubricants are now being 
added to muds to improve lubrication 
of the drill string, prevent stuck pipe, 
and reduce torque. 

Presently lubricants for muds are 
evaluated principally by the extreme- 
pressure load test, quantity of oil 
present, and performance in the hole. 


Loss of circulation. In most Gulf 
Coast drilling, fracturing is considered 
to be the biggest single cause of loss 
of circulation. There are ways to com- 
bat such loss of circulation. Pressure 
on the formation can be reduced by 
decreasing either the mud density or 
pressure drop in the annulus, or both. 
In many cases, cutting mud weight is 
impractical. Flow properties, however, 
can be adjusted for a minimum pres- 
sure on the formation. 

Inhibited mud can be used to keep 
the hole more nearly in gage so that 
the surface area on which the pressure 
acts is a minimum. 

The barite-attapulgite squeeze has 
been used with success. A mud is pre- 
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pared using barite to increase the 
weight to that of the mud in the sys- 
tem. Attapulgite clay is used to sus- 
pend the barite, and various loss-of- 
circulation materials, are added. Fil- 
tration rate of this composition is 
high. The slurry is then squeezed into 
the zone of loss and a plug formed 
by the loss of water from the mud. 

Returns were lost on a well in Gal- 
veston County, being drilled with 17.4 
lb. per gal. mud. A 100-bbl. batch of 
mud was mixed by adding 10 Ib. per 
gal. of attapulgite to water and add- 
ing barite to increase the mud weight 
to 17.4 lb. per gal. Approximately 20 
lb. per bbl. total of nuthulls, mica, 
and fibrous materials were then added. 
The mixture was squeezed at the zone 
of loss in two stages and allowed to 
set for 24 hours. Drilling continued 
with no further loss of returns. 


Completion fluids. Fluid for com- 
pletion must fill several needs. It must 
protect the productive sand from par- 
ticle invasion and harmful filtrate in- 
vasion. Various salt solutions provide 
this protection since they contain no 
solids and the filtrate causes a mini- 
mum of clay swelling in bentonitic 
sands. 

Filtration can be reduced in these 
fluids by gums and starch. Muds in 
which oil is the continuous phase pro- 
vide a similar protection to these 
sands. 

Often a weighted fluid must be left 
in the annulus on completion. In 
many cases this fluid needs to remain 
pumpable even after being subjected 
to high temperatures for long periods. 
It should be noncorrosive. 

Muds that meet these requirements 
have been prepared using oil and the 
continuous phase. Water-base muds 
have been freshly prepared with bar- 
ite, bentonite, and CMC or with bar- 
ite, attapulgite, and gypsum. Gypsum- 
treated muds used in the drilling of 
the well have been used for this pur- 
pose after proper adjustment of pH 
and solids content. 


Planning the mud program. Here 
are two examples of how carefully 
planned mud programs solved drilling 
problems: 

A Jasper County well was to be 
drilled in an area that required high- 
weight muds. There had been serious 
loss of circulation on two previous 
wells and mud costs approached 
$200,000. A plan was made trying to 
reduce mud costs. 

Static bottom-hole pressure on a 
previous well was 8,886 psi. This 
pressure would require a 15.7-lb. per 
gal. mud with no differential pres- 
sure. A 16.2-lb. per gal. mud would 
provide 300-psi. differential, which is 
considered low. 
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By using a small differential pres- 
sure, however, there would be less 
likelihood of loss of circulation. And, 
with drilling practices, there 
would be little danger of a blowout. 
Circulating pressure should be as near 
to the static pressure as possible. 

To meet these conditions, a mini- 
mum plastic viscosity, and—most im- 
portant—-a minimum yield point 
should be maintained. A centrifuge 
was recommended to keep low-spe- 
cific-gravity solids at a minimum. 

Close adherence to these recom- 
mendations resulted in a reduction of 
mud costs from $200,000 to $39,000. 

A 20,000-ft. test was planned for 
South Texas. It was recommended 
that the mud be converted to a gyp 
oil-emulsion mud at 3,000 ft. This 
mud should improve chances for gage 
hole and a good cement job on the 
surface casing to be set at 7,000 ft. 
DMS was to be added when the for- 
mations became more consolidated. 

When bottom -hole temperature 
reached 350° F., or at a time when 
filtration control became difficult, the 
calcium ion was to be removed from 
the filtrate, salt added, and lignite 
used for filtration control to total 
depth. 

If differential sticking became a 
problem, an oil-soluble surfactant was 
to be added to minimize the danger. 

Flow properties were to be con- 
trolled for minimum yield point and 
plastic viscosity to minimize danger 
of loss of circulation. 

A centrifuge was to be used to dis- 
card drilled solids and conserve 
barite. 

In the actual drilling of the well a 
low-pH mud treated with caustic soda, 
ferrochrome lignosulfonate, and que- 
bracho was used to 6,400 ft. where 
13%-in. surface casing was set. This 
mud was converted to a gypsum- 
treated mud in casing using 6 Ib. per 
bbl. gypsum, 6.5 Ib. per bbl. ferro- 
chrome lignosulfate, and 1 Ib. per 
bbl. caustic soda. 

After conversion, the mud had: 
weight, 10.3 Ib. per gal.; funnel vis- 
cosity, 57 seconds; gels, 0-0 g.; plastic 
viscosity, 28 cp.: yield point, 5 Ib. 
per 100 sq. ft.; filtrate, 11 ml.; cal- 
cium ion, 1,080 p.p.m. 

The mud was maintained using fer- 
rochrome lignosulfonate, caustic soda 
gypsum, and CMC to 10,338 ft. where 
a 9% -in. liner was set. Mud properties 
at this depth were: weight 13.0 Ib. 
per gal.; funnel viscosity, 55 seconds; 
gels, 0.5 g.; plastic viscosity, 41 cp.; 
yield point, 15 lb. per 100 sq. ft.; 
filtrate 3.6 ml.; 1,640 p.p.m. calcium; 
oil, 9%; solids 26%. 

At 12,000 ft., 4 Ib. per bbl. of DMS 
was added to the mud. Mud proper- 
ties after addition were: Weight 15.5 
Ib. per gal.; viscosity, 56 seconds; 
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gels, 0.5 g.; plastic viscosity, 41 cp.; 
yield point, 13 lb. per 100 sq. ft.; 
filtrate, 2.8 ml.; calcium, 1,680 p.p.m.; 
oil, 10%; and solids, 28%. 

The gypsum-treated mud was main- 
tained to 14,791 and 7-in. casing was 
set. At this depth, temperature above 
400° F. was reported, indicating that 
filtration control by means of ferro- 
chrome lignosulfonate and CMC, 
would soon become ineffective. 

The mud was treated with soda 
ash and bicarbonate of soda to remove 
calcium ion and lignite was added 
for filtration control. A filtration rate 
of 10 ml. in 30 minutes at 400° F. 
and 500 psi. was maintained there- 
after to a depth of 19,200 ft. A bot- 
tom-hole temperature of 425° F. was 
recorded at this depth. 
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THE EIVEO AS A RICH OIL MOTOR 


NATURAL GAS 


In the absorption process in a natural gasoline plant, the 
IMO utilizes the pressure drop between the absorbers and 
flash tank, which is normally accomplished through a 
reducing valve. The motor is capable of 500 psi differen- 
tial, 900 gpm, 200 hp, and speeds to 3600 rpm. Use this 
available free power to drive compressors, pumps, or other 
auxiliary equipment. 


LEAN OIL 





COMPRESSOR 3600 RPM 











ABSORBER 


1100 PS! 


—— RICH-OIL 


FLASH TANK 
RICH OIL MOTOR 





THE EIVEO FOR HYDRAULIC FAN DRIVE 


Et SSS 


Solve power transmission problems, reduce costs and 
maintenance with a hydraulic fan drive system. 


Look to IMO pumps and motors to cover the widest range 
of fan speeds and horsepowers requiring reliable trouble- 
free operation. Wide range of sizes permit extreme flexi- 
bility.of system design. 
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OTHER USES OF THE & EVE © PUMP 
IN THE PETROLEUM INDUSTRY 





This tank car unloading application demonstrates the versatility of the 
IMO pump for practically any oil handling operation. 





IMO actuates sucker rod in this hydraulic pumping jack. Pressures to 


Remotely controlled, the trouble-free IMO is used in packaging and 
blending of lube oil. 


HOW THE & EVE © PUMP WORKS 


The “single-end” IMO pump is illustrated at left. Fluid 
enters large inlet opening at outboard end and is moved 
axially to discharge without pulsation through mathe- 
matically calculated thread form. 


The ‘“‘double-end” design is illustrated on the 


tee, front cover. 


De Laval IMO pumps have only three rotating 
parts and do not require timing gears. 


De Laval IMO pumps are capable of pressures from 10 
to 2200 psi and capacities from 100 b/d to 67,000 b/d. 


Illustrated are a few applications where the De Laval 1MO pump has proved its reliability and efficiency. If you have a specific oil handling problem, a De Laval 
representative will be glad to discuss it with you. 
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Oil and emulsion 
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Can be up flow or down flow 


HEATING SECTION 








A NEW-TYPE HEATER for hard-to-break emulsions shows an inlet port at the 
downward in the heater section, left, and upward in the treating section, right. 


top of the heater section. 
As fluid comes in contact with the ex- 


Emulsion flows 


celsior filter, water is separated out and drops to the treating-section bottom. This same basic design can be used on 
treaters with upward flow in the heater section by locating the iniet port at bottom of vessel. 


New treater passes 


BY C. E. DE YOUNG 


. who is a consulting engineer spe- 
cializing in production technology. He 
has many years of design and appli- 
cation experience with all types of gas 
and oil-processing equipment, and in 
major world producing areas. He holds 
an engineering degree from the Uni- 
versity of Houston 
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Venezuelan field test 


FIELD TESTS conducted in Vene- 
zuela during 1957-1958 have resulted 
in a major breakthrough in heat-type 
treater design. Testing was carried out 
on severe asphaltic oil-water emulsions. 
Factors contributing to efficient de- 
mulsification of difficult oil-field 
crudes were viewed with a completely 
fresh approach. Further testing to 
date, with units built along the new 
lines, has confirmed earlier results, 
and exceeded initial expectations. The 
result?—Greater lease economy. 

A severely emulsified crude was 
chosen to provide a completely 
accurate comparative means of evalua- 
tion. High-gravity, easy-to-treat, paraf- 
fin-base oil-water emulsions, accom- 
panied by highly saline water, can 
often be broken by application of 
small amounts of chemicals or heat, 
and short washing and settling periods. 

On viscous, asphaltic crudes, these 
methods are usually inadequate to 
achieve crude of salable quality. 


Forced coalescence of minute water 
particles, through intimate contact 
with wood excelsior, provides the 
added means of efficient dewatering. 


Flow pattern. The incoming crude 
and emulsion enter the heating sec- 
tion of the treater, Fig. 1, and flow 
downward over the fire tubes. Solu- 
tion gas is liberated due to the tem- 
perature increase, and this gas moves 
upward through the cool liquid in a 
countercurrent manner. Heavy frac- 
tions are condensed back into the oil 
phase, and the light fractions continue 
to escape. On reaching the liquid 
surface, these light ends assist in the 
release of gases trapped in the form 
of foam. Liberated solution and emul- 
sified gases are then separated from 
entrained liquid prior to discharge. 

With rising temperature, most of 
the water falls rapidly through the 
body of oil around the fire tube, and 
goes out the bottom of the heating 





@ Departing from conventional design, this treater handles large volumes of 
emulsified, low-gravity crude. Unit is skid-mounted and requires no concrete 


foundation. 


compartment at temperatures consid- 
erably lower than required for final 
treating. The heating section then 
contains predominantly water-free oil 
which has been denuded of light frac- 
tions that readily coke on fire-tube 
heating surfaces. Absence of water in 
contact with the fire tubes minimizes 
mineral deposition. 

Hot oil and warm water then flow 
into the treating vessel. Here water 
is quickly withdrawn while oil is bro- 
ken into small rivulets for maximum- 
wash water contact. Nearing the fil- 
ter area, crude oil and emulsion are 
washed by downflowing water previ- 
ously removed by excelsior adsorption. 
Then, by pressure differential exerted 
from the heating compartment, oil is 
forced into intimate contact with the 
excelsior, and final efficient dewater- 
ing is achieved. 


Desalting. Even with difficult-to- 
treat asphaltic crudes ranging down to 
12° API gravity, treated oils con- 
taining 0.5% water, or less, are nor- 
mal. This high treating efficiency is 


important to desalting when it is 
realized that salt control is dependent 
upon low water content in treated oil. 
By more effective reduction of oil- 
water emulsions during first-stage 
treating it is frequently possible to 
eliminate costly facilities for fresh 
water injection, and further final 
treating. 


Filter material. Importance of wood 
excelsior in dewatering oil emulsions 
has long been recognized in treater 
design. However, the proper quantity 
and usage of excelsior was unknown 
until testing of the new treater was 
completed. Previously unappreciated 
was the fact that approximately 95% 
of water particles in crude are re- 
moved within the first few inches of 
excelsior contact. This implies that 
multiple filter sections, long used in 
tall, vertical treater design, are more 
detrimental than _ beneficial, since 
treating ability and capacity are not 
materially increased. Detrimental ef- 
fect results from greater hydrostatic 
head required to overcome greater fil- 


ter friction loss. This friction loss is 
further compounded by some treater 
manufacturers in crossflowing through 
the excelsior sections, needlessly in- 
creasing distance the oil travels. Rising 
liquid level in the degassing chamber, 
required to increase hydrostatic head, 
quickly limits treater liquid capacity as 
oil approaches the gas outlet. This con- 
tributes to the low rates obtainable 
with vertical treaters on foamy, high- 
gravity oils. 

In many cases preheaters are re- 
quired to reduce foam in vertical 
treaters to achieve reasonable liquid 
rates. This may be necessary even 
though the treater alone has sufficient 
heating capacity to provide the re- 
quired temperature rise. 

A solid column of nonfoamy oil, 
of average API gravity, requires 
roughly a 3-ft. rise in level to build 
1 Ib. of pressure. When oil weight is 
reduced by gas bubbles or composi- 
tion, it is readily apparent why gas 
outlet “carryover” is so prevalent. In 
the new treating concept this adverse 








CENTER SEAT FOR OPERATOR — Sitting 
in seat located directly over center of 
machine, operator can keep casing lined 
up perfectly with hole being bored. 


CROSE 


NEW ROAD BORING 
MACHINE 

HEAVY DUTY TORQUE CONVERTER — For aT " 

full, constant speed and smooth power f 


flow, eliminating up to 90% of shock load 
imposed on drive train. 





REVERSE-O-MATIC TRANSMISSION — 
With this new type transmission, operator 
can switch auger from forward to reverse 
without engine slowdown. No gear shifting. 





The new Crose Road Boring Machine pro- 
vides the fastest, simplest, most economical 
way for boring crossings and installing cas- 
ings up to and including 42” in diameter. 
Heavy duty torque converter and reverse- 
omatic transmission deliver full, constant 
speed and smooth power flow .. . let you 
switch auger from forward to reverse with- 
out engine slowdown . . . no gear shifting. 


FIELD-TESTED 
TOP PERFORMANCE 


The smaller Model RBA Crose Road Boring 
Machine is still available for casing up 
to 24”. 


WRITE CROSE TODAY FOR COMPLETE INFORMATION 


NEW GEAR AND CHAIN BOX — With 
pressure lubrication feature — has been 
added to the new Crose Road Boring 
Machine for greater power capacity. 





Crosse =| 
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EQUIPMENT 
2765 Dawson Road « Phone WEbster 6-2171 . 
BRANCH OFFICES: Houston, Texas « 
Edmonton, Alberta «¢ Toronto, Ontario « 


CASING CLAMP BANDS ELIMINATED — 
Instead, you use adjustable casing chains 
which can be easily installed or removed 
when machine is in ditch. 





CORP. 
Tulsa, Oklahoma - 
Elizabeth, N. J. «¢  &N CANADA: 

EXPORT OFFICE: New York, N. Y. 
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effect is eliminated since energy to 
force the oil through the excelsior 
section is applied in the form of 
greater pressure differential. Rather 
than being limited from a few ounces 
to | Ib. of increased hydrostatic head, 
these new treaters continue to 
operate effectively and treat efficiently 
with filter differential pressures as 
high as internal construction will al- 


can 


low 

This latter factor, ability to operate 
and treat at filter pressure differentials 
of several pounds, is an important 
consideration to the producer. What 
this means is that the filter section 
need not be replaced when plugging 
creates a pound or so of differential 
pressure, but used until the 
differential several pounds. 
With filter replacement time, fre- 
quently as high as 8 to kO producing 
days per year, the importance of ex- 


can be 
reaches 


tending filter life is very evident. 
Domestically, savings resulting from 
long filter life can usually amount to 
75 to 80% reduction in labor and 
material costs. Overseas, however, the 
more important factors of inability to 
make up production due to 
down time, and high water-transpor- 
tation costs of shipping excelsior from 
the U. S., makes extending filter life 
a major consideration in evaluations 


losses 


of various treating methods. 
made from 
Specifications 


Excelsior is generally 
pine, poplar, or spruce 
control resin content, strand 
ness, and length factors 
important to adsorptive ability and 
capillary action. Old 
should not be used since it breaks and 


These 





thick- | 


are | 


brittle excelsior 


packs too tightly during filter replace- | 


oil service the 


be 


ment 


excelsior 


In any type of 
should 


alw ays 


water- | 


wetted prior to contact with oil. This | 


is particularly required in asphalt serv- 


ice where experience has frequently | 


established prewetting as the differ- 


ence between success or failure. 


Heat capacity. These new units are 


generally built with heat-capacity rat- | 


ings in the range of 3,000,000 B.t.u. 


per hour. This amount of 


heat is | 


needed because of high rate of flow 


of emulsified oil through the unit. 


Treating ability. Generally, the new | 
style of treaters for asphaltic service | 


will process around 300% more crude 
than a comparable size vertical, and 
cost roughly 50% more. Besides 
much greater’ treating capacity per 
initial dollar investment, the new type 
treaters also provide these advantages. 
|. Complete packaging with all pip- 
valves, controls, mounted. 
Skid mounted. 
No concrete foundation or over- 
head piping. 
4. All parts accessible to personnel. 


ing, etc., 


~ 
2 
4 
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5. Low shipping cost per barrel of 
treating capacity. 

Use of these treaters has thus far 
been primarily confined to overseas 
areas, and on hard-to-treat asphaltic 
emulsions. However, they are equally 
as well suited to high-gravity, paraffin- 
base crudes. Addition of a gravity- 
conserving device, not generally re- 
quired on most asphalt-crude appli- 
cations, will maintain crude gravity 
while allowing higher treating efficien- 
cies at reduced costs. 


Capacities. Treater capacities are 
empirically derived from known per- 
formance on crudes of known compo- 


sition and characteristics, and upon 
“educated” guess. This allows con- 
siderable flexibility of rate selection 
since each manufacturer’s system is 
designed to emphasize a different 
facet of the approach to treating. It 
is important to remember that plug- 
gage rate of the filter, and thus fre- 
quency of normal down time for 
maintenance and repairs, is a function 
of crude composition, solids in the 
crude, and liquid throughput rates. 
Thus, while very high oil throughputs 
may be possible with a new, clean, 
unit, treating ability declines more 
quickly than if moderate rates are 
used. 
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The Best for Your 
Water Treating Problems 


Write for literature on your letterhead. 
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ACCESS TO BEARING SEALS 
3-cone bit. 


shows on 
Other than this feature, there is 
about the appearance of the bit to indicate the pres- 
ence of the bearing seal. Hughes Tool claims this is the 
first practical seal ever developed for bit bearings. 


this 8%4-in. 
little 


BEARING SEAL undergoing 
certain of design, individual cones were run submerged in mud 
at loads similar to those used in actual drilling. 
field were torn down after completing their runs to make certain 
that bearing lubricant was still in place. 


tests in the laboratory. To make 


Bits run in the 


Sealed bearings promise longer runs 
for hard-formation bits 


THE FIRST practical bearing seal for 
rock bits has been announced by 
Hughes Tool Co., Houston. 

Bits with its bearing seal, Hughes 
says, still have the same lubricant in 
the bearings after a long run in the 
hole that they did when first run in. 
This is the first time that any rock-bit 
manufacturer has made such a claim. 

With the bearing lubricant sealed 
in, Hughes observes, the mud in the 
hole is sealed out. And, almost all 
of the common materials in mud 
shorten the life of the bearing. Even 
tap water, Hughes says, causes bear- 
ings to wear much faster than they 
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BY ED McGHEE 
Drilling Editor 


would in a good lubricant. Sand, clay, 
and chemicals almost universally 
found in drilling mud, are much more 
injurious to bit bearings. 

Bits with working bearing seals fre- 
quently run twice as far as similar 
bits without the seal, according to 
Hughes. In some cases the improve- 
ment has been threefold. 

Thus far, the new seals have been 
put on 83%4-in. insert-type bits only. 
These are the so-called chert bits 
which have “buttons” of sintered 
tungsten carbide instead of milled 
chisel-shaped teeth. Hughes spokes- 
men say that the success of the bear- 


ing seal in the insert bits will likely 
result in their use in some formations 
presently drilled with milled-teeth bits. 

Bits with a bearing seal cost 25 to 
more than similar bits without 
bearing seals (approximately $1,400 
vs. $1,100 for the 8%4-in. insert-type 
jet bit with buttons on the gage sur- 
face of the cones). 

Hughes engineers say that the drill- 
ing contractor can get the extra in- 
vestment back from the sealed bear- 
ing by eliminating round trips with the 
drill string. 


label 
35% 


More sizes later. Hughes stresses 
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@ SEALED BEARING BITS 
© CONVENTIONAL BITS 





FEET / HOURS — SEALED BEARING BITS 
VS. CONVENTIONAL BITS 








HOURS 


PATTERN OF RESULTS with sealed-bearing bits indicates that, on 
the average, they drill more hours and more feet than do similar 
bits without bearing seals. The runs plotted here are for 8% and 
77%e-in. insert-type jet bits with inserts on the gage surface of the 


cones. 


that bearing seals are not‘an immedi- 
ate need for some That is, in 
drilling many formations, teeth on the 
bit wear out about as soon as do the 
bearings. As a result, extra cost of a 
bearing seal might be needless. 

The bearing problem has been re- 
stricted mostly to hard-formation bits. 
The tungsten carbide inserts on the 
“knobby” bits are virtually indestruct- 
ible They easily outlast any conven- 
tional bearing. Even a sealed bearing 
is hard taxed to run as long as the 
inserts. 

It was for this reason that Hughes 
put its first bearing seal on an insert 
bit. The 8%4-in selected 
because it is most popular for hard- 
formation drilling. Later on, the com- 
pany expects to add a complete range 
of sizes in insert from 7% to 
12'%4-in. Many of these sizes will be 
available before the end of the year. 

When the time comes to put bear- 
ing seals in milled tooth bits, Hughes 
engineers speculate that medium-soft 
to soft-rock drilling models will be 
fitted first. This is because many of 
the softer formations are not abrasive; 
they wear the teeth very slowly while 
bearings continue to wear at a normal 
Thus, the help of a bearing seal 


bits. 


size Was 


bits 


rate. 
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would mean longer life for the bits 
used in these formations. 


End of long search. It has been 
obvious to drillers over the years that 
some of the things in mud cut short 
the life of their bit bearings. They 
have tried to separate sand by settling 
the mud and by other means. There 
appeared no way to eliminate the 
other causes of trouble. 

So, early in the history of rotary 
drilling, it occurred to some that the 
bearings ought to be sealed. This 
proved difficult to do. When con- 
ventional seals failed, some tried a 
difficult approach—putting a “lubri- 
cator” in the drill string which would 
continually inject grease into the bit 
bearings while the bit was on bottom. 
Thus, with this lubricator, any grease 
washed out by the mud should be 
replaced almost immediately by grease 
from the lubricator. 

The bit lubricator was common 
until some 20 years ago. At about 
that time, the bit manufacturers cured 
most of their early bearing problems 
by developing better metals. And, as 
a result, bearings didn’t again become 
a really critical problem until re- 
cently. 


The importance of long bearing life 
was impressed anew on drillers some 
10 years ago when the first insert- 
type bits went to the field. Added 
to this is the recent trend to extra- 
heavy weights on the bit and long 
drill-collar strings; these load bear- 
ings more heavily than ever before. 


First good measure. In secking to 
add to bearing life, Hughes was led 
back to the old question of what it 
is that actually shortens life. The com- 
pany’s laboratory checked the exact 
effect of each of the common mud 
materials on bit bearings. Results of 
this work were reported by George 
King (OGJ, Nov. 16, 1959). 

Bit bearings, King found, appear 
to last longest when run in air. This 
would account for the long bit runs 
common to air and gas drilling in the 
field. Next-best lubricant was oil or 
grease. Water was an extremely poor 
third; the hydrogen in ordinary tap 
water probably causes the bearing 
races to become brittle. 

Ordinary mud reduced bearing life 
to a fraction of that in oil or grease. 
If the mud contained sulfide com- 
pounds, bearing life took another dras- 
tic cut. 

Now knowing exactly where bear- 
ing trouble started, Hughes set about 
designing a seal to exclude mud from 
the bearing area. Five years and some 
50 experimental bits later, the com- 
pany was ready to announce what it 
calls a practical, dependable seal. 


Two hundred so far. To date, 
Hughes has put about 200 of its pro- 
duction-model sealed-bearing bits into 
the field. The accompanying chart 
is a sample of the results. In only a 
relatively few cases has the sealed- 
bearing bit failed to drill enough 
additional feet of hole to justify its 
extra cost. 

Drilling practice with the sealed- 
bearing bits is about the same as with 
conventional bits. Some drilling con- 
tractors have taken advantage of the 
sturdier bearings by running higher 
weights to get a faster drilling rate. 
Others have used their usual weights 
and gleaned the extra footage at about 
their normal drilling rate. In appear- 
ance, the sealed-bearing models are 
little different from similar bits with- 
out seals. Nothing of the seal shows. 
Thus far, Hughes has refused to di- 
vulge any of the details of the con- 
struction of the seal. Patent consider- 
ations, company officials say, make 
secrecy necessary for the present. 

Other manufacturers are known to 
be working on bearing seals of their 
own. None has announced how long 
it will be in putting its designs into 
production. 
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need patching? Here's how. . 


pe ee 


CORRODED ROOF of an oil-storage tank in Venezuela’s WIRE MESH was obtained to use as a support for the epoxy 
Maracaibo area. Holes like these can cause serious evapo- adhesive. Paper can be used as sole purpose is to hold 
ration losses from the stored oil. Tank surface was carefully adhesive in place until initial set. For small holes, no mesh 
cleaned with a wire brush and... is required, but for large ones... . 


MESH IS CUT to completely cover the corroded portion of the MESH IN PLACE, epoxy adhesive is applied with trowel 

tank around the holes. A mallet helps to shape the mesh directly over mesh and worked through the wire and con- 

so that it will conform to the tank surface... . tacts metal of tank. Top surface of epoxy material is 
smoothed slightly and... 


CORRODED ROOFS and bottoms of oil storage 
tanks can be sealed at little cost with a new epoxy 
adhesive and filler. Material is applied with a trowel 
and dries to steellike hardness in 2 hours. 

The epoxy adhesive, called Plastic Steel by the 
manufacturer, Devcon Corp., Danvers, Mass., has 
the consistency of clay when first applied but dries 
in about 2 hours to a hard tough material. Use of 
this material will eliminate expense of replacement 
of tank roofs and bottoms, will keep rain water out 
of the tanks, and cut down on evaporation losses. 


HERE’S FINISHED JOB. Patches similar to this one were put 
on a tank 1% years ago, and the tank is still vaportight. 
Patches can be applied to tank bottoms and will prevent 
leaking. 
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This ingenious new fire-fighting float, the “BP Firemaster”, 
was designed by BP. It can deliver 3,100 gallons of water a 
minute at a pressure of 100 pounds per square inch, or 


alternatively 12,500 gallons of foam a minute. 








Toyo Kanetsu Tanks Feature 
Superior Welding Techniques 


Toyo Kanetsu Kogyo K.K. was 
organized in May, 1941. 

Our principal products are: 
Floating roof tank Diafloat tank 
Dialift tank Cone roof tank 
Sphere 

Low pressure tank 

Elevated water tank 

Pressure vessels 

Nearly one thousand of our products 
are already seen in various parts 
of the world. 

“Consider Yourself the Customer 
and Produce the Best” is the 
policy of our company, and all 
the design, fabrication and erection 
of tanks are done in this spirit. 


TOYO KANETSU KOGYO KK. 


2363, 8-chome Minami Sunamachi, 
mK al Koto-ku, Tokyo, Japan 
R TUBESEAL FLOATING ROOF TA Cable Add. " TOYOKANETSU TOKYO” 
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PIPE SUPPORTED BY 
PACKED EARTH OR 
DIRT- FILLED BAGS 








Present method of filling 
bellhole can leave pipe 


unsupported, but... 


Avoid shorts 


MANY a pipeline superintendent has 
been asked by his corrosion depart- 
job order for 
investigate a 


ment to approve a 
$?.000 to $8,000 to 
shorted cased crossing. 

His first thought is usually to find 
a less expensive way. Then the corro- 
sion department explains what must 
be done and what it will cost if some- 
thing isn’t done—and approval of the 
request usually follows. 

When a short develops, the in- 
surance against leaks in the pipeline 
has been reduced because cathodic 
protection is not adequate. Besides 
the protection loss, the casing contact- 
ing the pipe may set up an elec- 
trolysis condition that will cause the 
pipe to corrode unless more cathodic 
protection is applied in the vicinity 
of the shorted casing. 

You can spend from $200 to $500 
to install sacrificial anodes but this 
must be repeated every 6 to 8 years. 
You may install another rectifier for 
about $2,000 and pay the power bill 
of some $15 per month. 

But this raises the question: “We 
spent good money on what we con- 
sidered to be good insulators and seals 
and now that the construction is over 
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this recommended method 


will fully support line, 


and is one good way to... 


at cased crossings 


BY STEVE OWENS 


T. D. Williamson, Inc., Tulsa 


and the line is in operation, why must 
we still spend money on cased cross- 
ings? Did we buy the wrong kinds?” 

The answer probably lies, not in 
the insulators and seals, but in the 
conditions under which they were 
used. 


Causes of Shorted Casings 
In analyzing the common causes of 
shorted casings, several construction 
hazards must be mentioned. 


Hazard No. 1. First, there’s the 
large bellhole at the end of the casing. 

It is obvious that this big hole is 
necessary for the boring operation and 
extending the casing into position. 
This same large bellhole is appre- 
ciated by the tie-in crew because it 
gives them plenty of room for han- 
dling the drag section (that piece of 
pipe the insulators are used on) when 
it is extended through the casing. The 
welder has plenty of room when he 
makes the welds on each end of the 
drag section. 

In fact, this large hole is ideal for 


everything except the insulators and 
seals, and very likely it makes their 
installation a little easier. (See Fig. 1.) 
Unfortunately, when the backfill 
dozer comes along and dumps tons 
of soil on top of the casing and pipe, 
some undesirable situations can de- 
velop. 

If the pipe is unsupported for some 
distance beyond the casing, the over- 
burden of soil may cause excessive 
pressure on the insulator at the end 
of casing or at least on the coating 
where this insulator is attached. On 
big-inch construction this overburden 
on the unsupported pipe can cause 
the end of the casing to become egg- 
shaped and distort the seal, although 
it was installed properly before back- 
filling was started. 

The same overburden bears down 
on that part of the casing that extends 
into the bellhole beyond the bored 
hole. If this extension of casing is 
unsupported when covered, it can 
move with respect to the coated pipe 
and distort the seal at the end of the 
casing. 

Considering the convenience versus 
the inconvenience of large bellholes at 
the end of cased crossings, it is easy 
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SOME AREAS WHERE 
MOLECULAR SIEVES 
IMPROVE ADSORPTION 


LINDE COMPANY 


Purification of ethylene 
Drying gases, liquids, 
solvents 

Drying, sweetening 
natural gas 
Sweetening liquid 
propane, butane 
Drying jet fuels 

Octane improvement 
As refrigerant 
desiccant 

Controlled atmosphere 
purification 


One- stage purification delivers 


ETHYLENE WITH 


LESS THAN 1PPM OF CO, 





WHEN YOU ADSORB WITH LINDE 


MOLECULAR SIEVES 








Halt i-melal Yael al-Me) maat-lanvar-] °]®)i(or-belelalmw ial lose) ai iy4-me eat-Mall=4gimer-)9x-111 6 
and selectivity of Linpe Molecular Sieves. In fact, Molecular Sieves 
(slo) @elslh melt) del-1ace]deste) dal-\am-lel-te)gel-1u) ¢-fum ole) ake lomo) 4a1-1ae-leh-te]g eh dlolamm lel e)-) 
never before accomplished. Whether in new installations or as re- 
placement adsorbent in existing units, Molecular Sieves can help you 
minimize both investment and operating costs. More specifically, 
here’s how they are used.... 

A major petrochemical company has réduced the CO, content of 
its ethylene from 3000 PPM to less than PPM. This high purity is 
ETouali-\11-16 Mig Mr MJ] a) -41-a8-) ¢- | 24-0 0) g0]o1 =1-5-Sme-1 0} do) gal-) dl ommt- ale MM alolalele]|agel-th\U-m 
which has proved to be more economical than the alternative four- 
stage process. Other petrochemical uses include drying of cracked 
gases, ethylene, hydrogen, liquid propylene, solvents and many other 
gases and liquids. Natural gas producers use Molecular Sieves for 
drying and sweetening of natural gas, for sweetening of liquid pro- 
oF-]al--] ale mele) e-lal-me-lalemcolmele alsl-Melm-leltelas| mele die 0 ue 
use them to gain efficiency in drying reformer hydrogen, liquid 
butane LPG and transformer oil, and for removal of impurities such 
as €O, and mercaptans. Refrigeration manufacturers use Molec- 
ular Sieves as a desiccant in super-drying refrigerants to eliminate 
ig-1-74-20] o-lale more] acest (0) am 

For these and many other adsorbent applications, you can rely on 
patented Linpe Molecular Sieves to perform more effectively. They 
are the top quality material of their kind available today, always 
uniform, with high capacity, high strength, and high bulk density. 
They are available in regular and special grades to meet your speci- 
fications. 

LINDE technical know-how—gained from years of laboratory and 
field work with adsorption problems-—+can help make Molecular 
Sieves work profitably for you. For further information, writ Dept. 
CEB Linde Company, Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, New York. In Canada: Linde Company, 
| DINV7t-t(e] ame) am OLal lo) aim Ot-1ae)(e(-m Or-lar-lol- Mi Mlaal) ¢-1¢ pam he) ce) ah com Am Or-lal-[ol-B 
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BY MAKING BEND too close to a cased crossing, as shown above, stresses can 
damage seal, causing shorts. Recommended method is shown by dotted lines, 
beginning the bend a safe distance from the crossing where possible. Fig. 3. 


to decide in favor of having them 
oversized. This does not mean we 
must ignore the troubles they cause. 
The construction specifications should 
require supports of compacted dirt or 
sacks of dirt at proper intervals and 
places to prevent movement of pipe 
or casing during backfilling. (Fig. 2.) 


Hazard No. 2. Side, sag, or over- 
bends close to the cased crossings 
are a potential hazard to insulators 
and seals. (See Fig. 3.) Such bends 
make the lineup more difficult for the 
tie-in welds on the drag section. When 
such trouble is experienced, the drag 
section is usually left with more than 
normal pressure against the casing 


end. When ambient temperature 
changes occur, expansion and con- 
traction of the pipeline may increase 
the pressure. 

Under such conditions, the seal 
could be damaged or the casing 
shorted regardless of the type of in- 
sulators and seals used. Such con- 
ditions could be minimized by keep- 
ing bends a safe distance away from 
casings where the right-of-way con- 
ditions will permit. (See Fig. 3.) 

In recent years pipeline construc- 
tion has been based more and more 
on sound engineering. These are some 
of the problems that should be con- 
sidered in the engineering plans of a 
pipeline. 


Alaska gets its first crude line 


® Marine tanker-loading terminal to accom- 
modate tankers up to 28,000 dw. tons will be 
constructed. 


ALASKA’S first crude-oil pipeline, 
linking Swanson River and Soldotna 
Creek fields to a marine tanker-load- 
ing terminal at Nikiski, on Cook Inlet, 
will be operated remotely from Ni- 
kiski. 

Kenai Pipe Line Co., an affiliate of 
Standard Oil Co. of California, will 
construct the 6 and 8-in. common: 
carrier pipeline (OGJ, April 11, p. 93). 

The system will consist of a 3-mile 
6-in. feeder line from Swanson River 
feeder station to the original pump 
station located near Soldotna Creek, 
and a 20-mile 8-in. trunk line from 
there to Nikiski. Other feeder points 
may be added later. 


Pump station. The initial trunk-line 
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station will consist of the following 
elements: 

Two 13,000-bbl. cone-roof tanks 
equipped with propeller-type mixers. 
Tankage will provide for shutdown of 
the trunk pipeline and will provide 
gaging of the oil into the pipeline and 
as received from the field. The mixers 
are required to break up the wax 
crystals in the oil so that it will be less 
likely to solidify in the pipeline. 

Engine-driven reciprocating pumps 
will be designed to develop 1,000-psi. 
discharge pressure. 

There will also be an office, gagers’ 
laboratory, and quarters for emer- 
gency maintenance and operating per- 
sonnel at Soldotna Creek. 

Remote supervisory-control equip- 








—> Andrew J. Syska, 
Hayes Research & Development 
Engineer Reports... 


t KNOW-HOW IS VITAL 


IN GAS AND 
LIQUID DRYING 


When we developed the Molecu- 
Dryer®—a unit specially designed 
to take advantage of the remarkable 
drying, sweetening, and purifying 
capabilities of Linde Company's 
Molecular Sieves—our chief inter- 
est was in drying protective atmos- 
pheres (hydrogen, dissociated am- 
monia, etc.) for metallurgical work 
—to dewpoints well below —100°F. 
A natural outgrowth of the Molecu- 
Dryer was the Nitro-Gen* —an au- 
tomatic cycling generator which 
produces low cost, high purity ni- 
trogen for blanketing, purging, pro- 
tecting. Our engineering people have 
also explored whole new worlds of 
gas, liquid, and atmosphere drying 
and separating problems. 


NEW DRYING NEEDS 
APPEAR DAILY 


In manufacturing transistors, for 
example, the Molecu-Dryer has 
been able to effect big economies by 
supplying moisture-free air in place 
of tank nitrogen to protect tran- 
sistor assembling and sealing opera- 
tions. Other current projects: in- 
strument air drying, gaseous CO2 
drying, gas separating . . . also dry- 
ing and separating of liquid or 
gaseous hydrocarbons. 


EQUIPMENT DESIGN 
IS DYNAMIC! 

Each new area of work has ne- 
cessitated engineered application of 
standard or special Molecu-Dryer 
models, to provide optimum ad- 
sorption efficiency, top capacity at 
minimum equipment cost, job-coor: 
dinated cycle times, and fast desorp- 4% 
tion and cooling. 


For a comprehensive picture of 
the Molecu-Dryer, write for Bul- 


letin 5703. oH ™ 


¢€. 1. HAYES, inc. 


855 Wellington Avenve * Cranston 10, R. t. 
Established 1905 

Gp FiRNVE 

It pays to see HAYES Pah oliigeliact| 

ei istelite Te] etelactiey: facilities, furn s 


gas/fluid dryers 








DETECTOR 


locates pipeline holidays 
and electrical contacts 
underground 


Problems caused by underground pipe contacts 
OSCILLATOR with other lines and holidays in the protective 
coating can be solved by the Tinker and Rasor 
Pearson-type Detector which locates underground 
shorts in coated pipelines. 

This completely transistorized unit finds trou- 
ble spots underground without the necessity of 
RECEIVER uncovering the pipe. Working in tandem, a two 
man crew can inspect an entire line, locating coat- 

ing breaks, contacts with other lines and mapping the entire line. 
The TR Underground Holiday Detector operates on a 12 volt automobile 
battery. It generates a 15 watt, 750 cycle, stable A.C. audio-frequency signal on a 
pipeline. Two 750 cycle resonate filters in the receiver reject unwanted signals, 


ark Write today for technical data and bulletin 


\ 
| TIinNRER = RASOR 
417 Agostino Road, P.O. Box 281 + San Gabriel, California 


ment and radio communication facili- 
ties will be installed to permit remote 
operation of the station from Nikiski. 


Trunk line. The trunk pipeline from 
the field to Nikiski will be buried with 
3 ft. of cover to provide thermal in- 
sulation from winter weather and thus 
maintain the oil temperature as high 
as possible. Pipe will be coated and 
wrapped to minimize external corro- 
sion 

The line will be designed for ini- 
tial maximum operating pressure of 
1,000 psi. 

An 8-in. line was planned for two 
reasons: It will provide reserve ca- 
pacity to handle additional production 
that is expected to be developed. At 
times the pipeline will have to operate 
at temperatures below the pour point 
of the oil, and an 8-in. line is much 
less susceptible to plugging than a 
6-1n. 


Marine terminal. The marine ter- 
minal will consist of tankage, loading 
lines, ballast-handling facilities, office, 
laboratory, and miscellaneous pump- 
ing and heating facilities. 

Originally, two 132,000-bbl. cone- 
roof tanks will be installed (48 ft. high 
by 140 ft. in diameter). This will pro- 
vide tankage for one T-2 tanker load 
of 115,000 bbl. plus adequate reserve 
storage. 

Crude oil will be loaded aboard 
tankers by gravity at an average rate 
of 15,000 bbl. per hour through a 
24-in. loading line from the tanks 
to the end of the wharf and three 8-in. 
hoses connecting to the tanker. 

Loading operations will be per- 
formed from the office, where all nec- 
essary instrumentation will be located. 
[he initial pump station also will be 
controlled from the office, which is 
combined with the laboratory, emer- 
gency quarters, and garage. 

The wharf will be located in 40 ft. 
of water with the deck 36 ft. above 
the mean low-water level and will be 
designed to accommodate tankers up 
to 28,000 dw. tons. Tankers will berth 
on the outside face of the wharf, 
which will be designed for ice and 
maximum currents expected at this 
location. 

The causeway will have a 12-ft.- 
wide roadway and a 6-ft.-wide pipe 
Way 

[he breasting platform will be 50 
ft. wide bv 270 ft. long; it will consist 
of a.reinforced concrete deck sup- 
ported at each end by earth-filled 
sheet-pile cells and by steel piles be- 
tween these cells 

[he main mooring dolphins will be 
designed for a rope load of 228,000 
lb. and the secondary mooring dol- 
phins for a rope load of 114,000 Ib. 
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leum Engineer E. Ralph Daniel, inspect a com- 
yressor plant in the S White Field, Galveston 
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The Arithmetic of Materials Handling 


Fuller pneumatically conveys drill- 
ing mud directly into oil rig bins, 
from specially-fitted Bourg Mud & 
Chemical Co. supply ship. Ship 
carries 250 tons of mud, delivers 
at a rate of 50 tons an hour. 


Sea-Going Fuller Pneumatic Conveying System Cuts 
Time and Cost of Vital Drilling-Mud Deliveries 


The Bourg Mud & Cheniical Co., Inc., of Lockport, 
La., is making off-shore deliveries*of drilling mud by 
advanced Fuller pneumatic systems. 

The dry mud is automatically pumped aboard oil 
rigs from a Fuller equipped cargo ship at a rate of 50 
tons an hour—one man replacing large crews han- 
dling 100-pound sacks in cargo nets. Previously, bag 
‘handling in high seas had been either dangerous or 
impossible. The highly flexible bulk-handling system 
now operates safely and efficiently at all times. 
Self-emptying hoppers designed and built by Delta 
Tank Manufacturing Company installed into the 
Bourg ship are fitted with F-H Airslide® fluidizing 


FULLER COMPANY 
132 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 


“ 


gravity conveyors. A 6-inch Fuller-Kinyon pump 
transfers the aerated material to bins aboard the 
rig—over distances up to 300 feet. Air pressure is 
supplied by a diesel-driven Fuller single-stage vane- 
type rotary compressor. 


Here is a good example of Fuller’s engineering ex- 
perience and wide range of equipment combining to 
solve your materials handling problem. If you 
handle large volumes of dry bulk granular materials, 
why not investigate a simple, efficient Fuller pneu- 
matic conveying system? For details, write or call 
Fuller today outlining your problem. 


Fuller 


.... pioneers in harnessing AIR 


1311 
P-171-A 
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> >» » New Equipment Section 


This week's SHOWCASE features .. . 


Trailer-mounted portable pipe mill 


PIPE MILL comes in eight sizes to fabricate pipe and 
tubes with diameters from %2 through 120 in. and wall 
thicknesses from 22 gage through 1% in. Weight 
ranges from 3 ton for the smallest to 55 ton for the 
heaviest machine. Machines to fabricate pipe with 
diameters to 28 in. can be mounted in one trailer; 
machines for larger pipe can be mounted in twin trailers. 

The Driam machine forms hot-rolled strips into 
tubes and welds the strip edges simultaneously inside 
and outside. Only two men are required to operate 
a machine making pipe up to 16 in., three are required 
for a machine making pipe up to 28 in., and four are 
required for a machine making larger diameters. 

The only departure of the pipe from API standards, 
according to the manufacturer, is the weld seam. It is 
spiral instead of longitudinal. Sources: Driam Div. of 
David Douglas & Co., Inc., Manitowoc, Wis. 


PIPE MACHINE forms hot-rolled strip into tubes, welds edges 
simultaneously inside and out. 





Quintuplex plunger-type pump 


.. now available has been developed 
for well servicing. Features include 
reduction to one-half the size of com- 
parable pumps, a 5,000-lb. weight, 
and elimination of 66% of the cus- 
tomary surge, according to the manu- 
facturer. 

The F-400 pump measures 4612 
by 54 in. and is rated at 450 hp. Two 
pumps can be mounted back to back 
on a truck and still come within the 
8-ft. road limit. Other features in- 
clude a removable, one-piece cylinder 
head and stuffing boxes. The pump 
has a 2'%-in. discharge and 3, 3%, 


and 4-in. plungers. Maximum pres- 
sures range from 6,000 psi. at 100 
r.p.m. with a 4-in. plunger up to 
10,000 psi. at 100 r.p.m. with a 3-in. 
plunger. Maximum speed is 600 
r.p.m. Source: Frank Wheatley Pump 
and Valve Mfr., 520 South Thirty- 
third West Avenue, Tulsa. 


Filled-Teflon 

piston rings 

..- now being marketed are ideal for 
nonlubricated service to seal recipro- 
cating, oscillating, and rotary motion 
of both external and internal cylindri- 
cal surfaces against leakage of liquids 
or gases, according to the manufac- 
turer. The piston rings are said to have 





Want more facts about equipment or copies 
of product literature described in this issue? 
snd tis Showcase Coupon 


to manufacturer at address shown in bold type after each item. 
Product name, Model no., literature title or number: 
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Described in JOURNA 
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PIB snes sstnientesscacDlounvehes 





SPOS CSCS OSS HSE SOS OEE EEE EE EES ESET EE EEEEESEEEEOESE 


exceptional thermal stability and are 
suitable for continuous service at tem- 
peratures from —420° to 500° F. 
They are available in many designs. 
Source: Garlock Packing Co., 444 
Main Street, Palmyra, N. Y. 


Circulating valve 


. .. being produced now is wire- 
line-operated and allows com- 
munication to be established or 
shut off in a tubing string, the 
maker claims. Using an_ in- 
ternal sliding-sleeve design with 
the sleeve traveling in a one- 
piece body, the collet-type valve 
features all sealing in one plane, 
eliminating the possibility of 
pressure lock or pressure shift- 
ing, the maker says. For added 
safety, all screwed joints have 
triple seals with tapered threads. 
The value is available in sizes 
from 1% through 4 in. and in 
all popular thread connections. 
Other features include O-ring 
seals that cannot entrain foreign 
material or have lip failures or 
cup reversals. Source: Garrett 
Oil Tools, Div. of U. S. Industries, 
Inc., Box 2427, Longview, Tex. 


Four new business-plane models 


been disclosed. The Model 


SO0A is powered by two 260-hp. fuel- 


have 


injection engines, cruises at 220 m.p.h 
at 70% range of 
1.420 miles at 45 powel! The 
Model 500B is powered by twin 290- 
hp. fuel-injection engines, cruises at 
225 m.p.h. at 70 power, and has a 


1.250 55% 


power, and has a 


range of miles at 


Gas drilling 


aided by chemical which serves as 
an antiballing agent and as a lubricant 
Tradenamed Nuodex 963, the product 
is a fine, powdered chemical. Each 
pound has about 200,000 sq. in. of 
water-repelling surface area to coun- 


pow er. 


teract the water influx problem in ail 


and gas drilling, the maker says. It 


Typical 


unit with Skytop 


Cooper servicing and 


Derrick. 


Model 560 is powered by 350-hp. fuel- 
injection engines, at 234 
m.p.h., and has a range of 1,500 miles 
on a normal fuel capacity of 223 gal. 
The Model 680F is powered by twin 
360-hp. fuel-injection engines, and 
cruises at 255 m.p.h. Source: Aero 
Design & Engineering Co., Bethany, 
Okla. 


Cruises 


is added to the air stream in concen- 
trations of 2-5% of cutting weight. 

According to the maker, it aids air 
drilling four ways, by “waterproofing” 
bit cuttings to prevent balling, reduc- 
ing torque, reducing wear on the strip- 
per rubber, and reducing caking in 
lines. Source: Nuodex Products 
Co., Div. of Heyden Newport Chemi- 


blow 


Tal cok-)a fe} gd aat- Valet —m 


workover 
DIAMOND 


Roller Chains deliver power for servicing 


to 14,000 ft for workover to 


12,000 ft. 
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sociates of Texas, Inc., 6541 North 
Lamar, Austin, Tex. 


Fishing tool 


. combines a mag- 
netic fishing tool with 
a built-in boot basket, 
eliminating the need 
to rent a_ separate 
boot basket. Suited 
for cleaning up hole ; 
for coring, the tool is Pj 
designed for catching Ipe wrap tape 
Relay protects cones or bearings that .. of polyethylene, designated Per- 
have been sidetracked ae macel 308 and 12.5 mils thick, is 
three-phase motors from damage and are lodged in the specifically engineered as an under- 
due to excessive shaft load, including annulus of the mill a. 4 ground pipe covering and is fully 
locked rotor, and low or unbalanced — bore. The tool has an . conformable to pipe joints, unions, 
voltages, including single-phase. The API regular pinup. corners, ells, and tees, as well as in 
thermal synthesis relay combines The magnetic plug z straight-line wrapping, the maker 
heating effects of positive and nega- fits loose in the bot- claims. Its positive adhesive holding 
tive sequence currents, in weighted tom skirt of the tool; action reportedly provides a complete 
fashion, to provide protection. water courses on the seal against moisture and corrosion. 
An automatic derating feature of outside of the mag- + 4 It reportedly performs well over a 
the relay permits maximum use of a_ netic plug but inside ial temperature range from — 30° to 180° 
motor under all conditions, the maker of the bottom skirt. ? F. pipe temperature and remains flex- 
claims, and the relay is said to be The tool comes in - ~ ible at extremely cold temperatures. It 
more accurate than a combination of sizes from 1% to 11 in. Source: can be put on by automatic pipe- 
overcurrent (indication or thermal), World Oil Tool Co., 628 Wichita wrapping machines whether manual 
phase-balance, and negative-sequence National Bank Building, Wichita Falls, or power-operated. Source: Permacel, 
relays. Source: Applied Research As-_ Tex. New Brunswick, N. J. 


sae WIth BIP-N\ [el] ie, Roller Chain 


On Cooper Skytops, 
and wherever DraAMonpD Roller 
Chain is used on winches, spudders, 
servicing, workover and drilling 
units . . . you’ll find dependable, economical power 
transmission. D1AMOND Roller Chain is performance-proved 
in all oil field applications. Avoid costly downtime — always 
specify DraMonpD Roller Chain. Complete stocks at your oil field store. 


DIAMOND CHAIN COMPANY, INC. : TULSA OFFICE: 
A Subsidiary of American Steel Foundries ; 2288 Terwilleger Boulevard 
Dept. 475 + 402 Kentucky Ave., Indianapolis 7, Indi eee Oanee 


- ‘ ae ia coe : Pl to the ) 
Offices and Distributors in All Principal Cities ° uiies aia 


of Cuatns or Cuarns-ROLLER. 
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MODERN EQUIPMENT 
AND FINANCING 


...the right combination 


High performance equipment and the kind of 
financing that meets the specific needs of servicing 
and drilling contractors are the keys to profits in 
today’s highly competitive oil industry. A good 
example is the working relationship between 
Cardwell Manufacturing Company and C.I.T. 
Corporation. C.I.T. is proud to serve this industry 
by helping oilmen to own the most modern and 
productive equipment available. 

C.I.T. Corporation’s sales finance programs are 
designed to help makers and distributors of 
income-producing machinery sell more machines. 
Get in touch with any office listed below. 


Home Office—650 Madison Ave., New York 22, N. Y. 


Atlanta 3+ Boston 16+ Chicago 1+ Cleveland 14+ Dallas 1 - Denver 3 
Detroit 26+ Houston 25+ Jacksonville 7+ Kansas City 5 

Los Angeles 14+ Memphis 3+ Milwaukee 2+ Minneapolis 2 

New York 16+ Oklahoma City 2+ Philadelphia 2+ Pittsburgh 19 
Portland 4, Ore.+ Richmond 19+ San Francisco 4+ Seattle 1 

In Canada: Canadian Acceptance Corporation Limited 


The Wholly Owned Industria! Financing Subsidiary of C.LT. 
Financial Corporation + Capital and Surplus over $300,000,000. 





#. 


tA 1 | Ln 
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Chromatograph 

. gas-sampling valve promises to 
solve the problem of getting gas sam- 
ples with reproducible volumes. A 
handle controls two mechanically 
linked four-way valves with eight 
ports. Two ports are the inlet and out- 
let for the sample gas, two are for the 
chromatographic carrier, and the 
others connect with two loops of stain- 
less-steel tubing, in which reproducible 
volumes of the sample are automa- 
tically isolated. Source: Fisher Scien- 
tific Co., 449 Fisher Building, Pitts- 
burgh 19. 


New oil-well 
fracturing tool 


. improves 
times, the maker claims. The electric 
wire-line tool, tradenamed a Frac- 
Notch cutter, uses a new jet cutting 
process to form a circular notch hori- 
zontally around the circumference of 
the well bore. According to the 
maker, it cuts through casing, cement, 
and into the formation as much as 12 


in. deep outside the casing, making | 


a notch about 20 to 30 in. in diameter. 
Tools are available for 4% through 
7-in. casing. Maximum operating 
depth is 12,000 ft., and maximum 
operating temperature is 300° F. 


Source: McCullough Tool Co., 5820 | 


South Alameda, Los Angeles 58. 
e 


Synthetic primer 


for hot coal-tar enamels just an- 
nounced, called Reilly Redhead, fea- 
tures a translucent red color that per- 


mits visual detection of any areas | 
missed in cleaning, any areas not cov- | 


ered by the quick-drying primer, and 
any areas not covered by the enamel. 
Initial bond strengths of up to several 
times those of typical nonsynthetic 
primers are claimed. Prices range 
from about $6.50 for a 1-gal. can to 
$5.35 per gallon for a 55-gal. drum. 
Source: Reilly Tar & Chemical Corp., 
1615 Merchants Bank Building, In- 
dianapolis. 
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production 30 to 100 | 


COUPLINGS 8” Wheeling 


LINE PIPE COUP 


Vy” to 16”—Seomless, 


PLAIN TUBING COU 


1” to 4” —Seomless 


EXTERNAL UPSET TUBIN 


4” 


to 4”—Seamless 

CASING COUPLINGS A. P 
42” to 134%4”—Long or Short 

HYDRAULIC COUPLINGS 


\voppph 


Vy" to 4”—Seomless 


REAMED AND DRIFTED A. 1 


1” to 12”—Seomless 


DRIVE PIPE COUPLINGS 


6” to 12”—Seamless 


PIPE NIPPLES 


A 


All Sizes ond Types 


STEEL BUSHINGS AND pm 
Merchont ond High Pressur, oa. 


WHEELING MACHINE PRODUCTS CO. 


Wheeling, West Virginia 
_ West Coast Factory: Woodlake, California 





SAFE-SURE 
Liquid Level Control by 


LEVEL MASTER’ 


Here’s your supply source for a complete line of 
standard and custom controls. Pictured is one of 
our Chamber Controls—an example of our broad 
line of standard units. We also specialize in custom 
controls of all types. The long-lasting magnetic 
proximity switch, incorporatin a permanent 
Alnico V magnet, responds instantly to changes in 
liquid level. 


e Models for all types of liquids. 
e Horizontal, vertical, external mountings. 
e Precision engineered for long life operation. 


For full information consult your Level Master 
representative or write directly to: 


Jo-Bell Products, Inc. 
5456 W. 111th St. « Ook Lawn, Ill. * Phone GArden 5-0240 








Jo-Bell Products, Inc. 
5456 W. 111th St., Oak Lawn, til. 
Send full information on Level Master and 
name of nearest representative. 





My name. 





Company 
Address. 
City. 























I 
WELL CORROSION? 





inhibitor squeeze with 


ORBAN 


The “squeeze” method of 
applying Corban®—the 
Dowell family of corro- 
sion inhibitors — involves 
pumping the inhibitor 
through the tubing string 
into the producing forma- 
tion. The metal parts con- 
tacted by the Corban 
receive a protective film 
of inhibitor. As the well 
is produced, Corban from 
the formation maintains 
this protective film for an 
extended period. ‘““Squeez- 
ing” with Corban has been 
especially beneficial — 
particularly in wells pre- 
viously difficult to treat. 
Get an engineered recom- 
mendation from Dowell on 
the use of Corban. 

Products for the oil industry 


DIVISION OF THE DOW CHEMICAL COMPANY 


—— 
DIAL DOWELL 


air 5 
Fe 


= 


Boiler safety device 


.combines float action and 
trode-operated functions in a common 
water chamber The Levalarm EA- 
100P can be used to provide fuel cut- 
out and low alarm or dual fuel cutout, 
or dual fuel cutout and low alarm. 
Float action operates a switch that is 
thrown open or closed through the 
medium of a permanent magnet and 
special armature. One or two elec- 
trodes at the opposite end of the level 
alarm body serve to release fuel cut- 
out or actuate alarms. The device can 
be used on boiler working-steam pres- 
sures to 350 psi. or 650 psi. in tank 
Reliance Gauge Col- 

Carnegie Avenue, 


elec- 


Source 
5902 


service 
umn Co., 
Cleveland 3. 


Miniature-size 
control valve 


designed for low 

flow rates in research 

laboratories and pilot 

plants now available 

provides accurate con- 

trol in a variety of 

services such as pH 

control, and control 

of minute quantities 

of additives, harsh 

alkalies, and corrosive 

a acids. The valve is 

suited for extremely low temperatures 

as well as higher temperatures invol- 

ving liquids, gases, and molten metals 

In fact, the maker reports the valve 

can be used anywhere that high pres 

sures, high pressure drops, and low 

flows are required. The miniature 

diaphragm control valve is individually 

made to fit the user’s needs and speci- 

fications. Source: Research Controls, 
Inc., Box 5035, Tulsa. 


System monitors 


temperature or pressure. The 
digital readout system for industrial 
monitoring reads out from resistance 
temperature bulbs in the 0°-1,400 
range and from resistance pressure 
0-10,000 psi. 


transducers ranging 


For independent 


light and power 


rely 
on 


KOHLER 
ELECTRIC 
PLANTS 


Kohler electric plants are known 
everywhere for rugged reliability 
under all conditions; easy, econom- 
ical maintenance... Heavy-duty sole 
source models for rig lights, power 
tools; lightweight portable sizes for 
seismographic service trucks. Ma- 
rine models for drilling platforms, 
quarter boats, barges. Emergency 
plants for refineries, tank farms, re- 
mote oil flow control and micro- 
wave communications. Sizes to 100 
KW, gasoline and diesel. Write for 
folder H-54. 

KOHLER CO. Established 1873 KOHLER, Wis. 


MODEL 35RO061, 
35 KW, 115/230 volt AC, 


diesel. Remote start 


KOHLER or KOHLER 


Enameled Iron and@itreous China Piumbing 
Fixtures « All-brass Fittings + Electric Plants 
« Air-cooled Engines « Precision Controls 
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Monitors and 
controls pressure 
in any refining 

or processing 
application 


HONEYWELL 
a 


PRESSURETROL 


® Suitable for all gasses, fluids and steam 
Ranges from 30 to 3000 psi 


Standard and explosion-proof models 
available 


FM, UL, FIA approved 


Honeywell Pressuretrols precisely measure and control pres- 
sures of any fluid, gas or steam. They can be used to sound 
an alarm or control a valve, pump or compressor. These are 
heavy duty devices designed specifically for industrial use. 
The Pressuretrol can be flush or surface-mounted on a panel, 
or installed directly on a pipe. Settings are made with one 
high and one low pressure knob conveniently located on 
face of the unit. The mercury switch can be easily seen through 
a protective glass window. Depending upon pressure range, 
bronze, stainless steel and beryllium copper Bourdon tubes are 
available. Choice of control to make on pressure rise or fall. 
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Model P444 

Range (psi) Maximum (psi) Range (psi) Maximum (psi) 
30—300 375 20” vac—40 

50—600 750 1—20 

100— 1000 1200 5—50 

200—2000 2400 5—150 

300—3000 2500 


Model P428 





No matter what your pressure-control need, Honeywell can 
supply, it for you. Call your local Honeywell office or write 
Honeywell, Dept. OJ-5-41, Minneapolis 8, Minnesota. In 
Canada, write Honeywell Ltd., Seaside, Toronto 17. 

See us in Sweet’s 1960 Product Design File, Section 5b-Min, 


*Trademark 


Honeywell 
Fiat in Coutol 


SINCE 1665 





See for yourself why 


PENBERTHY 
Liquid Level GAGES 


are your better buy 


Without a doubt, Penberthy direct reading 
liquid level gages always give you a clear, accu- 
rate picture of the fluid level and/or color and 
density of the media. 


They are available in a variety of materials and 
engineered designs to meet your specific 
requirements .. . corrosive conditions, pressures 
and temperatures. 


REFLEX TYPE... 
3 pressure groups to 3600 psig. Lengths to 12 fet. 
Liquid shows black. 


TRANSPARENT TYPE... 
4 pressure groups to 10,000 psig. Lengths to 12 ft. 
Shows. color, density and media 


SPECIAL SERVICE TYPES... 

High pressure, Frost-Proof, Heating Tube and Heat- 
ing Chamber, Welding Pad, Large Chamber and 
Inclined Gages, Explosion-proof Illuminator. 


ee ee eS eS ee 


All materials exceed ASTM, ASME and API spe- 

” cifications. Experienced design, exclusive features, 

1 selected drop-forged steel, heat-treating, accurate 

§ machining, Pyrex glass and accurate assembly assure long, trouble- 
I free service. 

ic dnditmbbis teen ayen db an Geenes wee neni ae 


Among other advantages... 


@ Perfect alignment of frame with glass @ ‘Raised Face’ makes cleaning and 
and gasket minimizes leaks or glass glas gasket replacement easy — 
breakage. wit emoving assembly from 


@ Cover completely encloses sides and 
ends of glass and gasket preventing @ Corrosion-resisting paint extends 
“blowouts.” service life — maintains appearance. 


Get the facts by writing for Catalog 3 
Your inquiry will receive prompt 
personal attention. 


e 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 








The system reads out combinations 
both of temperature and pressure. 
Capable of accuracy in the magni- 
tude of 2 to 2% absolute, the system 
promises to offer significant cost re- 
duction through the use of copper 
wiring to transducers instead of more- 
expensive thermocouple wiring. Be- 
sides local readout, the system is 
capable of remote interrogation as the 
information is encoded for telemeter- 
ing. Temperature and pressure may 
be monitored from up to 99 points. 
Source: Texas Instruments, Inc., 3609 
Buffalo Speedway, Houston 6. 


Internal cleaning 

. and coating machine recently de- 
veloped requires only two basic clean- 
ing heads for all pipe sizes from 16 
to 36 in. From a central push-button 
console, the operator controls all 
phases of the machine’s operation. 
Electrically powered, the machine has 
a retractable brush unit that mini- 
mizes pipe-entry damage and a con- 
tinuously operating vacuum pickup 
system that removes rust and scale 
during cleaning and coating opera- 
tions. 

An airless type of coating spray 
system uses hydrostatic pressure to 
atomize paint. The machine comes 
complete with pipe-handling and spin- 
ning rack and requires a minimum 
crew of four men. It can be moved 
easily from one job site to another, or 
it can be permanently installed. 
Source: Crose Perrault Equipment 
Corp., 2765 Dawson Road, Tulsa. 


Vibration monitored 
...by valve, which is adaptable to 
engines, compressors, fans, motors, or 
other rotating reciprocating equip- 
ment. It can be used as a two or three- 
way, snap-acting, nonoverlap vibra- 
tion-monitoring valve on pneumatic or 
hydraulic-control systems to 80 psi. 
“The Model 2900 valve can be used 
as an accessory to the maker’s basic 
controls or used alone to energize 
auxiliary devices. It is sensitive to 
vibration from any direction in the 
plane perpendicular to its longitudinal 
axis. Sensitivity is manually adjusted. 
Source: Amot Controls, Corp., Box 
1707, Richmond, Calif. 
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For every oil man out in the far-flung fields 


q 4 “wherever oil men gather” 


, ' i ein 
3 Reasons Why there are several others backing him up in 


Robbins VALVES Are the Most many urban centers of oil activity. That’s 
Economical You Can Buy 
why when oil men get together, their conversation 
1. The only valves that 
b letel iced 

. pice aatwdes | usually runs from the mundane to the 
from the front of mounting z 

panel eae someting “ urbane. And when financial matters enter the 
the valve from the line! as! 


_To service a Robbins Metering & picture, more and more, the conversation 
Shut-Off Valve it is only necessary to raven 

remove the handle, loosen locknut and fj ; 
remove barrel assembly . . . all accom- ; - ~ runs something like this, “For my money, it’s 
plished from the front of the panel .. . — J 

no need to disturb the line connections! 


The Fort Worth National Bank!” 


2. Single barrel assembly! 


For both civilian and military installa- 
tions the single barrel assembly design 
and construction features (barrel, spin- 
dle, spindle seals, barrel seals and seat 
in one unit, cleaned, lubricated, sealed 
for oxygen service) mean practically 
instantaneous renewal of service without 
disconnecting any plumbing. 


3 As many as 5000 cycles 
@ before requiring servicing! 

Many Robbins Metering Valves . . . 
in constant use on an 8-hour a day basis 
for three years . . . have never re- 
quired servicing, lubrication, or any 
parts replaced! 


...And the Most Reliable! 


Precision made and tested. Design 
capabilities, manufacturing procedures, 
and quality control operations at Rob- 
bins Aviation are all directed toward 
one objective . . . to produce a valve of 
the highest quality that will provide the 
user with the greatest reliability and 
the greatest economy over many years 
of service. 


All Valves LOX Cleaned and Packaged 
- « Ready for Instant Use 


Metering 
Shut-Off 
Oxygen 
Hydraulic 


yon THE FORT WORTH 
NATIONAL BANK 


> ABI" S - &: 
pi a complete color = ) 
POD. od Helping Build a Greater Fort Worth and Southwest 
Z Aviation Inc i MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
CAPITAL AND RESERVE ACCOUNTS OVER $20 MILLION 


2350 E. 38th St., Los Angeles 58, Calif. 
LUdlow 9-5221 
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Report for 1959 
The British Petroleum Company 


Production, sales and earnings of the BP Group were all slightly above the 
record levels of 1958. The Group’s income before taxation was £ 131 million, 
less by £7 million than in 1958, despite the increase in sales tonnage—a re- 
flection of the depression in prices caused by the strongly competitive market 
conditions. Nevertheless, owing to a reduction in the charge for taxation, the 
Group’s net income of £ 63 million was slightly higher than last year’s. A total 
of £97 million has been retained in the business. Total capital expenditures 
in 1959 amounted to £141 million. 

While 1959 showed an appreciable recovery in the rate of expansion of 
demand, the industry is likely to continue to experience difficulties due to over- 
supply. Various factors, including the restriction of imports into the U.S., exports 
from the Sahara, and the growth of exports from Russia, tend to concentrate 
these difficulties in the Eastern Hemisphere, where the BP Group has its main 
interests. In these circumstances it should not be expected that the growth of 
Middle East production will continue at the same high rate as the last decade. 

BP’s arrangements with Sinclair Oil Corporation should prove of long-term 
benefit to both companies. The development of the business of Sinclair and 
BP Sales, Inc. has been retarded by the restriction on imports into the U.S.A. 
but the company has secured business with a number of import quota holders. 
Sinclair and BP Explorations, Inc. investigated production prospects in Colom- 
bia and work is continuing. A geological survey also has been completed in 
British Honduras. 

Although an increase in sales is expected during 1960, no material increase 
in trading margins can be anticipated, though the Group is effecting operational 
economies. Current difficulties, however, should not obscure the encouraging 
longer term prospects of the oil industry. Population growth, economic expan- 
sion, industrialization, and improvements in living standards—particularly in 
under-developed countries—will be accompanied by a continuing increase in 
the demand for energy in which oil has a major role to play. The O.E.E.C. 
Energy Advisory Commission recently forecast for Western Europe a 1965 
demand for oil products equivalent to 200-240 million tons of crude oil, com- 
pared with about 157 million tons in 1959. Total free world oil demand is ex- 
pected to increase 35 per cent by 1965. Granted freedom of international trade, 
the oil industry should therefore continue to enjoy confidence as a growth in- 
dustry and the Group is well placed to participate in this growth. 


THE BRITISH PETROLEUM COMPANY 
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BP GROUP INCOME STATEMENT 


FOR THE YEAR ENDED 31st DECEMBER 


Sales Proceeds 


Deduct: Sales Taxes, Customs and Excise Duties, etc 


Net Sales 
Dividends and Other Income 


Cost of Oil, Operating, Selling and Administration Expenses 


Depreciation and Amounts Written Off 
Interest Payable 


Income Before Taxation 
Taxation 


Income applicable to Minority Shareholders 
Net Income 


Attributable to 
Consolidated Companies 
Non-Consolidated Companies 


SALES 

While total sales of crude oil and refined 
products were approximately 65 million tons, 
an increase of 3 million tons (4 per cent) over 
1958, inland product sales rose nearly 10 per 
cent, thus confirming the trend to cover a 
greater proportion of product sales through 
the Group’s own marketing organizations. 


PRODUCTION 

The Group’s principal sources of produc- 
tion continue to te Kuwait, Iran, Iraq and 
Qatar. Nigeria, where crude output more than 
doubled in 1959. can now be regarded as an oil 
producing country. The Group is half-owner of 
the Nigerian producing company. The Group 
also has production interests in the United 
Kingdom, Canada, Egypt and in Trinidad, 
where production again increased. 


REFINERIES 

The total quantity of crude oil refined for 
the Group in all refineries was just under 
780,000 barrels a day in 1959. Several exist- 
ing refineries were expanded, one new one 
was commissioned and two others (one in 
Montreal) are to be commissioned in 1960. 


1959 


£860,039,000 


247,924,000 
612,115,000 
15,361,000 
627,476,000 
444,232,000 
46,554,000 
5,732,000 
496,518,000 
130,958,000 
67,498,000 
63,460,000 
102,000 


£63,358,000 


1958 
£829,294,000 
231,009,000 


598,285,000 
17,567,000 
615,852,000 
423,424,000 
48,533,000 
5,952,000 
477,909,000 
137,943,000 
74,758,000 
63,185,000 
233,000 
£62,952,000 





62,149,000 
1,209,000 


£63,358,000 


61,923,000 
1,029,000 


£62,952,000 





In addition the Group has interests in refiner- 
ies under active consideration, planned or 
being built in New Zealand, Turkey, Africa, 
France and Northern Ireland. The Group’s 
operations in petrochemicals were again in- 
creased in 1959. The Sunbury Research Centre 
was also active in this and other fields. 


TANKERS 

Because of the world surplus of tanker ton- 
nage, the Group has spread out deliveries of 
tankers on order. At the end of 1959, the 
Group’s tanker fleet consisted of 144 ships of 
2,644,000 dead weight tons—fewer ships but 
more tonnage than in 1958. In addition, the 
Group has 2,800,000 dead weight tons on char- 
ter, slightly less than in 1958. 


DIVIDENDS 

The Directors have recommended a final 
dividend on the ordinary stock of one shilling 
and six pence per £1 unit of stock, free of 
United Kingdom income tax, making a total 
for the year of two shillings and two pence 
per £1 unit of stock, free of U.K. income tax. 
The Annual General Meeting will be held in 
London on May 19, 1960. 


BRITANNIC HOUSE - FINSBURY CIRCUS 


LONDON - E. C. 2 


LIMITED Hy 
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SHOWCASE... 


New Literature 
Low-voltage 


...@quipment is described in a new 
84-page buy log (GEC-1100B), avail- 
able now upon request. It covers serv- 
ice entrance equipment, light and 
heavy-duty switches, tumbler and 
open-knife switches, hinged wireway, 
circuit breakers, switchboards, motor- 
control centers, sectional distribution 
centers, and various types of panel- 
boards and busway. The buy log is 
designed so that application, selection, 
pricing, and ordering information can 
be found quickly and easily. Source: 
General Electric Co., Plainville, Conn. 


Fittings catalog 


... Outlines Tubend (fittings conform- 
ing to ASA B16.9), stainless-steel, and 
aluminum welding fittings. Catalog 
599 lists elbows, returns, tees, reduc- 
ers, and caps. It includes specifica- 
tions for carbon steel and ferretic- 
alloy materials, permissible raw ma- 
terials for wrought-austenitic stainless- 
steel welding fittings and materials, 
wrought-aluminum alloys, and se- 
lected ASTM specifications for low- 





temperature service. Source: B.K.L. 
Alloys, Ltd., Birmingham Factory 
Centre, Birmingham 30, England. 


Turbocharged 

. gas engine designed as a compact 
high-horsepower driver for centrifugal 
pipeline compressors, generators, and 
liquid pumps is discussed in 28-page 
Bulletin 176. The Model TPV is a 2- 
cycle, V-type engine. Source: Clark 
Bros. Co., P. O. Box 560, Olean, 
Be 


Redox 


...PH and oxidation-reduction elec- 
trodes, and electrode mountings are 
detailed in a new four-page data sheet. 
Two tables in Data Sheet NSS (1) aid 
in selecting the type of electrode and 
mounting needed. Source: Leeds & 
Northrup Co., 4934 Stenton Avenue, 
Philadelphia 44. 


“How to Bend Conduit” 


.is the title of a 12-page booklet 
furnishing complete instructions on 
how to make precision bends in elec- 
trical-metallic tubing, rigid steel, and 
rigid-aluminum conduit. It describes 
five fundamental bends and illustrates 





PIONEERS IN MODERN 
OiL FILTRATION 


THE TRADEMARK OF DEPENDABILITY YOU HAVE SEEN 
MANY TIMES FOR OVER A QUARTER OF A CENTURY 


FUEL and LUBE OIL FILTERS 
FILTER/SEPARATORS 
COMPRESSED AIR AND GAS FILTERS 


WRITE FOR CATALOG AND DATA SHEETS—NO COST. 


the proper technique in the art and 
practice for on-the-spot bending of 
small conduits. Source: Appleton Elec- 
tric Co., 1701-1759 Wellington Ave- 
nue, Chicago 13. 


“Products for the 
Plant” booklet 


.+. covers conventional reciprocating, 
axial-flow, and centrifugal air com- 
pressors, centrifugal pumps, ste am 
condensers, steam-jet ejectors, vacuum 
pumps, air hoists, and air and electric 
tools. Eight-page Form 223 shows 
representative machines in each prod- 
uct type and gives size, capacity 
ranges, and recommended applica- 
tions. Source: Ingersoll-Rand Co., 11 
Broadway, New York City 4. 


Welding 

. Specifications list provides techni- 
cal details of 34 different rods and 18 
types of flux which comprise the Sif- 
bronze oxyacetylene welding range. 
The 24-page handbook shows the type 
of work for which each rod and flux 
is designed, mechanical and physical 
properties, and method of use. Source: 
Suffolk Iron Foundry (1920), Ltd., 
Stowmarket, Suffolk, England. 


Specialty tools 


... for wire-line service are illustrated 
in a new bulletin now available. Tools 
include indicators and depthometers, 
surface accessory equipment, surface 
safety equipment, subsurface equip- 
ment, and subsurface recovery equip- 
ment. Source: Bowen Itco, Inc., P. O. 
Box 4587, Houston 13. 


Two-zone-pump design 
..is the topic of a newly published 
literature piece which can be obtained 
now. It describes pump features as: 
(1) short and simple, easy to handle; 
(2) very few joints, for simplicity and 
reliability; (3) connecting components 
redesigned for great strength and long 
service life; and (4) long overlapping 
fluid ports for great flexibility in 
“between-zone” spacing. Source: Axel- 
son Div., U. S. Industries, Inc., 6160 
South Boyle Avenue, Los Angeles 58. 


Results of 8-year 


.. corrosion tests on wrought iron 
and 10 structural steels in salt water 
and lake-water environments are con- 
tained in a 12-page report now avail- 
able. The report contains compara- 


tive corrosion-time curves and weight- 
loss tables. Source: A. M. Byers Co., 
1610 Clark Building, Pittsburgh 22. 
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THE BRIGGS FILTRATION CO. DEPT. 345 WASHINGTON 16, D. C. 
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Circle indicates Bendix LC magneto on White Superior engine at Long Beach. 


BENDIX LC MAGNETOS HELP POWER 
GIANT LONG BEACH WATER-FLOODING PLANT 


Long Beach, California, operates what may become 
the world’s largest water-flooding plant—drawing 
water from the Pacific Ocean and pumping it into the 
Wilmington Tract beneath the city. The additional 
pressure created will aid in oil recovery and, it is 
hoped, will reduce land subsidence in the area. 

Currently operating at a rate of 120,000 barrels 
per day, the capacity will be increased and may 
eventually reach 1,000,000 barrels per day—which 
would make it the world’s largest project of its kind. 

The plant is powered by eight White Superior gas 
engines equipped with Bendix* LC magnetos and 
HI-V transformer coils. These matched ignition 
systems, noted for long service life, simplified 
maintenance at low cost and complete operating 
reliability, can be used with engines of from six to 
sixteen cylinders. 

If you want to know why major operators are 
specifying Bendix LC Ignition, write SCINTILLA 
DIVISION, BENDIX AVIATION CORPORATION, SIDNEY, 
NEW YORK. *REG. U.S. PAT. OFF. 
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HI-V 
Coil 


ic 
Magneto 


MATCHED IGNITION SYSTEM 


Export Sales and Service: Bendix International Division, 205 E. 42nd St., New 
York 17, N. Y. Canadian Affiliate: Aviation Electric Ltd., 200 Lourentien Bivd. 
Montreal 9, Quebec. Factory Branch Offices: Burbank, Cal.; Orlando, Fla.; 
Chicago, Iil.; Teaneck, N. J.; Dallas, Tex.; Seattle, Washington; Washington, D. C. 


Scintilla Division By. 


SIDNEY, N. Y. 
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RING OF STEEL 


Defies Pressure Times Ten 


The Flexitallic gasket in the bonnet joint of Hancock 
Steel Gate Valves cannot blow out even if pressures 
exceed ten times the rating of the valve. Valve main- 
tenance and equipment down-time are greatly reduced. 
Made of a spiral-wound ribbon of stainless steel with 
asbestos filler, the gasket has spring-like compressibility 
— cannot be fiattened. 
Only the specially-designed Hancock bonnet joint with 
built-in compression limit can make full use of the posi- 
tive sealing power of this ring of steel. Such advanced 
valve engineering is one example of total Hancock qual- Hancock 800# Steel 
ity that assures trouble-free performance. Your nearby Gate Valve, Type 950. 
industrial supply distributor will gladly explain every ate Se 
economy feature of Hancock Steel Gate Valves. Phone 
him today. 


mmm 4=HANCOCK STEEL VALVES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Valve Division « Watertown, Massachusetts 


NI JNOOW 2 


MANNING 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt. Ontario 
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Max T. Nigh is appointed 
.industrial 
process - control 
representative for 
the midwestern re- 
gion of Interna- 
tional Business 
Machines Corp.’s 
Data Processing 
Division. With 
headquarters in 
Chicago, he will be responsible for 
process - control - computer applica- 
tions. 

Nigh joined IBM early this year. 
He previously was employed as an 
electrical engineer in the pipeline in- 
dustry. Prior to that he was a process 
development engineer with a West 
group. 


Coast research 


Promotion of H. Dan Mathews 
from sales and 

service 
drilling - 
partment, to the 
newly created po 
sition of 
advertising mana- 

ger of Magnet 

Cove Barium 

Corp., Houston, 

has been an- H. D. Mathews 
nounced by I. W. Hoskins, senior 
vice president in charge of market- 
ing. Mathews will have the primary 
responsibilities of sales promotion, 
technical writing, analysis of adver- 
tising effectiveness, and exhibits and 
displays. Prior to joining Magcobar 
in 1956, Mathews served for 5 years 
in the geology department of Magno- 
lia Petroleum Co 


enginee! 
mud de 


assistant 


N. A. Lee Guill becomes 
eastern regional sales manager 
of Chiksan Co., with headquarters in 
Newark, announces H. J. Hagn, 
president of the Brea, Calif., manu- 
facturer of ball-bearing swivel joints. 
Guill will be responsible for sales 
activities of factory field men and 
manufacturer’s agents in the eastern 
half of the United States and Canada. 

Guill joined Chiksan as salesman 
in 1949. Formerly senior sales rep- 
resentative based in Chicago, he suc- 
ceeds J. F. Powers, Jr., who recently 
became vice president and sales man- 
ager of Chiksan 

W. L. (Bill) Clark replaces Guill as 
representative in the midwest. Pre- 
viously sales representative in charge 
of the Chicago sales office, Clark will 
continue to maintain headquarters in 
that city. 
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TRAINING PROGRAM has been set up by Baker Oil Tools, Inc., for its sales 
and service organization. Aim of the program is to increase the participant's 
ability to better serve his customers and develop managerial skills by broaden- 
ing his knowledge of all phases of company operations. Baker men in attend- 
ance at the training program in Los Angeles were: (from left) E. H. Clark, 
J. T. Mitchell, R. L. Turner, C. C. Taylor, K. J. Kurtz, N. H. Lytton, G. W. Mitchell, 


R. S. Bedillion, H. 


L. Hanright, D. C. Lewis, T. Sutter, G. A. Sullivant, R. B. 


McCannon, K. E. Hawkins, T. J. Singley, G. M. Anderson, and C. M. King. 


Clark W. Armold is named 

. Sales representative in the Rocky 
Mountain area for Well Equipment 
Mfg. Corp., according to John W. 
Gates, vice president and sales man- 
ager. Armold has been an oil-industry 
sales-service representative in the Wy- 
oming, Rocky Mountain area for the 
past 7 years. He will headquarter in 
Casper, where he has resided for the 
past 10 years. 


Allis-Chalmers Mfg. appoints 

. . . Brice Machinery & Controls Co., 
Houston, as sales representative for 
industrial machinery and _ control 
equipment, according to D. R. (Dave) 
Boise, A-C district manager for the 
Houston area. The Brice organiza- 
tion will represent such equipment 
as switch gear, transformers, high 
and low-voltage motor controls, a.c. 
and d.c. integral electric motors, 
pumps, and specialty industrial items. 


T. M. Thompson elected prexy 


of General 


American Trans- 
portation Corp., 
replacing W. J. 
Stebler, who held 
the post for the 
past 6 years. Steb- 
ler will remain on 
the board of direc- 
tors and will con- 
tinue to serve as 
assistant to the 
board. 

Thompson went to work for Gen- 
eral American in 1939 in the com- 
pany’s East Chicago plant. Follow- 
ing discharge from military service 
in 1945, he became manager of the 
company’s Cleveland office and was 
returned to Chicago in 1952 as as- 


T. M. Thompson 


chairman of the 


sistant vice president. In 1958 
Thompson was elected to the board 
of directors and was named vice pres- 
ident in charge of the tank-car-leas- 
ing division. 


Carter joins Mission Mfg. Co. 
... as Sales rep- 
resentative for the 
Houma, La., area. 
Making headquar- 
ters in Houma, 
Edgar Lea Carter 
will handle sales 
and service of Mis- 
sion oil - field 
equipment in the 
surrounding area of Southern Louisi- 
ana. Prior to joining Mission, he was 
with Magnet Cove Barium Corp. 


Walworth Co. reorganizes 

. its sales department to give new 
emphasis to the marketing of valves. 
The company has regrouped virtually 
the entire general office sales unit 
directed by Harold Brown, vice presi- 
dent of sales. 

Reporting to Brown, and respon- 
sible for the entire operation of the 
marketing department is Sidney A. 
Lewis, former manager, technical 
sales service. Replacing Lewis is Rob- 
ert McNally, who is assuming Lewis’ 
former title while retaining his pre- 
vious position of marine and govern- 
ment sales manager. The advertising 
department, under the management 
of Robert L. White, will also become 
an arm of the marketing department. 


W. H. (Bill) Newman joins 

... the Fishing Tool Division of Wil- 
son Supply Co. as sales supervisor 
working out of the Houston office. 
Until his retirement last January, 
Newman was division drilling superin- 
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#A SUBSTANTIAL INCREASE IN 
PROCESS CAPACITY will be 
needed by 1962, according to 
reliable estimates...NOW is 
the time to start your planning! 


® 


PROCON INTERNATIONAL 5S. A.. 


HICAGO, ILL S.A 


PROCON (CANADA) LIMITED. 

RONTO NTARIO, CANADA 

PROCON (GREAT BRITAIN) LIMITED. 
NDON,. W.C. 2, ENGLAND 

PROCON PTY. LIMITED, 


SYONEY. AUSTRALIA 


PROCOFRANCE S.A.R.L., 
PARIS. FRANCE 


PROCON LIMITADA, 


SAO PAULO, BRAZIL 


VICAPROCON, S.A.. 


ARACAS, VENEZUELA 


*'62 could be the year for you 


(— \ ~\ 
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REACTORS AND TOWERS 
THAT PRODUCE PROFITS... 


One thing petroleum, petrochemical and chemical plants 

have in common: Each consists of reactors, piping, tanks, towers, 
heaters, pumps and other components that must work 

together to produce profitable products. 

Your new processing facilities do just that when you 

entrust the job to Procon. A world-wide organization specializing 
in process construction, Procon builds, within your budget, 
plants that not only meet full performance specifications, 

but often exceed them! 


Before you get too far in planning your next move, 
call in Procon. We'll be glad to discuss your needs with a 
view to preparing a detailed proposal. 


PROCON Fecganate 


1111 MT, PROSPECT ROAD, DES PLAINES, ILLINOIS, U.S.A. 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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tendent for Magnolia Petroleum Co. 
During 37 years with Magnolia he 
handled a wide variety of drilling as- 
signments, including the company’s 
offshore operations in the Morgan 
City, La. area. 


Bernard Rodsky to represent 

. Atlas Mineral Products Co. in 
the western Texas territory. Working 
out of El Paso, Rodsky will repre- 
sent Atlas’ acidproof cements, pro- 
tective coatings, tank linings and rigid 
plastics. 


James E. McDonald is named 

. Manager, me- 
chanical and pres- 
sure tubing prod- 
ucts for United 
States Steel’s Na- 
tional Tube Divi- 
sion. The report 
was made by Louis 
W. Mason, general 
manager in charge 


J. E. McDonald of 


sales. 


Joe W. Hammond is elected 

. assistant vice 
president of Seis- 
mograph _ Service 
Corp., announces 
G. H. Westby, 
president. Ham- 
mond joined SSC 
in 1939 as a 
trainee and in 
1941 was promo- 
ted to observer J. W. Hammond 
transferred to Venezuela. He 
later became instrument supervisor 
for SSC in both Venezuela and Co- 
lumbia. 

Hammond returned to the United 
States as senior research engineer in 
1949, and later was named manager 
of field research for the firm’s inter- 
national operations. In 1957 he was 
named staff supervisor for foreign 
operations, with offices at the Tulsa 
headquarters. 


and 


C. Lee Cook Co. promotes 

. . « Charles J. Kremer, Jr., and 
Richard W. Hoyt to the posts of vice 
president. Kremer is the new veep 


Cc. J. Kremer, Jr. R. W. Hoyt 


in charge of engineering. He joined 
the company in 1927 and has served 
as chief engineer since 1939. Hoyt, 
former assistant to the president, is 
now vice president and manager of 
the Airtomic Products Division. He 
has been with the company for 25 
years. 


National Supply Co. appoints 
...L. A. J. Mon- 
roe to assistant to 
N. G. Cummings, 
vice president of 
the company. He 
will locate in 
Houston. Monroe 
joined National 
Supply in 1945 as © 
a floor clerk at the * 

Shreveport store. |- A. J. Monroe 
He became store manager at El Do- 
rado, Ark., in 1946, and at Kilgore, 
Tex., in 1948. The following year he 
served as a city salesman in New Or- 
leans. Monroe has been manager of 
the New Orleans district since 1951. 


Visco Products Co. to construct 
.a $750,000 building adjacent to 
its present plant site in Sugar Land, 


Tex., according to Nalco Chemical, | 


Visco’s parent company. 


The new | 





| 
| 


structure, which will increase current | 
research laboratory space, will also ' 


house executive offices presently in 
Houston. The building will contain 
22,000 sq. ft. of space, about 14,000 
of which will be for laboratory fa- 
cilities and the rest for office use. 


Sooner Pipe & Supply opens 
. . . a new oil-field-supply store in 
Borger, Tex., under the direction of 
Dick Nash, store manager. Nash pre- 
viously served as field salesman at 
Sooner’s store in Perryton, Tex. Oth- 
er personnel at Borger include Claude 
Rodawalt, field salesman; and Gene 
Pugh and Jimmie Daniels, storemen. 

Lyle Wells is in charge of the cor- 
poration’s Pampa, Tex., district office 


Now — proved in full- 
time use on lines 
throughout Kansas and 
Oklahoma. Sauder’s 
Econo-Pak is the first 
truly economical, 
packaged gas 
production unit for 
condensate production. 
No one offers a more 
complete or better 
fabricated unit! 

Fully winterized! All 
controls are centralized 
in a glass-fiber 
insulated, heated, steel 
housing. Uncomplicated, 
simple to operate 

and maintain. Backed by 
35 years of specialized 
oil field service! 


Sauder 
introduces 

the 
original... 


econo-pak 


Write or phone for complete information: 
> Sauder Tank Co., Inc. 
Phone DI 22550 © Emporia, Kansas 
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INORRIS 


Field Tested and Approved 


150 psi working pressure 


WRITE FOR NEW 
VALVE BULLETIN 
P. 0. Box 1739, Tulsa 











Buying “shelf items”? You will be pleased with 
the “Service that Makes the Difference” from 
HENRY H. PARIS DISTRIBUTOR, INC., 
for the following nationally known oil well, 
refinery and industrial supplies: 


ALTEN FOUNDRY & MACHINE WORKS 
Lancaster, io 
Lubricated Plug Valves and Cocks. 


DRESSER MANUFACTURING DIV. 
Bradford, Pa. 
Seamless Welding Fittings, 
Couplings and Sleeves. 


THE FAIRBANKS COMPANY 
Binghamton, N. Y. 
Bronze and Iron Valves. 


THE GORMAN RUPP COMPANY 
Mansfield, Ohio 
Centrifugal Pumps. 


HARRISBURG STEEL COMPANY 
Harr mar. Pennsylvania 
Forged Steel Flanges and Seamless 
Casing Couplings. 


LOS ANGELES BOILER WORKS, INC. 
Los Angeles, Calif. 


Welding Caps—Dished & Flanged Heads. 


MILLS IRON WORKS, INC. 
Los Angeles, Calif. 
Seamless Swage Hy ee Bull Plugs & 
Welding Reducers. 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
OSECO Silvertop Fusible Plugs with 
renewable inserts for all types OIL 
COUNTRY BOILERS. 


STEEL FORGINGS, INC. 
Shreveport, La. 
Weld Saddles. 


VOLCANO BURNER COMPANY 
Houston, Texas 
Volcano Superior and Gulf States All 
Steel Gas Burners for OIL COUNTRY 
BOILERS. 


WESTERN SAFETY BARREL STAND 
Houston, Texas 
Stand lifts, holds, tilts 55 gal. barrels. 
Prevents spillage—easily loaded. 


WHEELING MACHINE PRODUCTS Co. 


Wheeling, West Virginia 
XL Steel Pipe Couplings for 
OIL COUNTRY TUBULAR PRODUCTS 


HENRY H. PARIS DISTRIBUTOR, Inc. 


Ore WELL, REFINERY 


ND INDUSTRIAL SUPPLIES 





lTl2S ROTHWELL ST 


Box 932 @ HOUSTON, TEKAS 


“GREAT 
CARE 


MUST 
TAKEN 


‘SELECTING 


ASOLINE 
DDITIVE” 


FMC offers Dependability, 
Manufacturing skill, 
Choice of products for 
Gasoline Additives 


Dependability — FMC protects the refiner 
by producing ignition control additives 
from basic raw materials...assuring you 
of optimum quality control throughout 
the production process, and providing 
you with a dependable source of supply 
for these products 


Manufacturing skill—-FMC has a reputation 
for technical know-how based on more 
than 25 years of experience in the pro- 
duction of organic phosphorus com- 
pounds. 
Choice of products — FMC offers you sev- 
eral phosphorus compounds for consid- 
eration as combustion deposit modifiers 
will soon be in a position to supply 
new compounds, enabling you to choose 
the additive best suited to your particu- 
lar conditions 
If you need a phosphorus additive to 
eliminate engine knock, reduce surface 
ignition and spark plug fouling, you can 
rely on the experience and facilities of 
FMC. Write for more information about 
FMC gasoline additives. We will be glad 
to show how these products can meet 
your most exacting specifications 


Putting ldeas to Work 


FOOD MACHINERY 
AND CHEMICAL 
4 CORPORATION 
ey @ Chemicals & Plastics Division 


Sales Dept., 161 East 42nd Street, New York 17, N.Y 
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and will coordinate activities in the 
Oklahoma - Texas Panhandle area, 
which includes stores at Cherokee and 
Buffalo, Okla., and Perryton and Bor- 
ger, Tex. 


W. Tom Pearson is promoted 

. to general 
manager of 
Atlas Pipe Inc., di- 
vision of Atlas 
Bradford Co. He 
joined Atlas Pipe 
in 1958 as a sales- 
man. Prior to that 
he was district 
manager in 
Houston for Lone Star Steel Co. 
Pearson has held positions as pur- 
chasing agent and as salesman with 
other firms in Houston. 


sales 


> 
. 


eh 


sales 


Hilmer A. Olson is elevated 
to the posi- 
tion of export sales 
of Bow- 
Inc., an- 


manager 


en Itco, 
a nounces Dean Os- | 


mun, vice presi- 

dent of the Hous- 

ton specialty oil- 

tool manufacturer. 

Olson had been as- 

H. A. Olson sistant export man- 

ager. After joining the Bowen or- 

ganization in 1946, he spent the past 

l4 years in various phases of the 
export division. 


R. L. (Pat) Murphy, Jr. joins 

.the sales staff of Vinson Supply 
Co.’s Houston office, announces J. H. 
Heinzerling, vice president and Hous- 
ton area manager. Murphy has been 
a sales engineer in the Houston area 
for the past 10 years, serving oil-field 
supply and equipment firms. 


Claude L. Griffin assumes post 

. as sales man- 99 "3 
ager of Chicago 
Pneumatic Tool 
Co.’s Oil Tool di- 
vision, replacing 
W. S. Sease who 
resigned. Former- 
ly vice president in 
charge of sales for 
Security Engineer- — 
ing Division of C. L. Griffin 
Dresser Industries, Griffin has been 
associated with the petroleum indus- 
try for the past 26 years. 

Prior to his service with Security 
he was vice president in charge of 
sales for American Iron & Machine 


Works, Inc. Griffin will locate at the 
Oil Tool Division’s manufacturing fa- 
cility in Fort Worth. 


Tex-Tube names Alvin L. Crow 

. . . to the post of district manager 
of its Mechanical Tube & Special 
Products Division with headquarters 
in Dallas. His territory embraces 
North and West Texas, the Panhan- 
dle area, New Mexico, Oklahoma, 
Arkansas, North Mississippi, and 
North Louisiana. 

Crow was manager of tubing sales 
for a southwest steel service center 
for 10 years prior to joining Tex- 
Tube. He was previously sales mana- 
ger for Standard Mfg. Co., Dallas. 








OIL COUNTRY 
MOTORS 





Water can't haarm R&M 





“All Weather 40" Oil Country Motors! 


Robbins & Myers Oil Country Motors 

are fully protected in all kinds of 
weather because moisture is locked out. 
R&M “weatherizing” includes: steel 
parts undercoated with a rust-resistant 
... iron parts treated with anti-corro- 
sion primer . . . windings twice varnish- 
dipped and baked. Terminal box is 
gasketed .. . power leads sealed at 
shell. Baffles lock out wind-driven rain. 
Rodent screens are factory-installed. 
Yet you pay no extra for these depend- 
able R&M 40° heat rise motors! Write 
today for Bulletin 520-OG 





LOGGING UNIT now being field tested 
by Schlumberger Well Surveying Corp., 


can be disassembled into component 
packages of 4,000 |b. or less for air- 
lifting to remote locations by helicop- 
ter. The unit may be equipped with 
instruments to provide all of Schlum- 
berger’s logging and completion serv- 
ices. 


ROBBINS & MYERS, INC. 
MOTOR DIVISION + SPRINGFIELD, OHIO 
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NOW -ANOTHER DRILLING AID 
FROM MILWHITE 


CHEK-LOSS 


The Loss Circulation Product Whose 
Elasticity Gives You a Better Seal 


Under Pressure 


when compressed, conforms to the 
shape of the containing body and ef- 
fects a more permanent, effective seal. 


ut 
EK-LOS 

“se « A NEOPRENE LOSS *,*.*.".” 
R ATION MATERIAL - 


STABLE IW ALL TYPES .* a | 
BEFORE PRESSURE P o Ge mee Srevene A UNDER PRESSURE 


© © ee ees sesese 
. 


Photomicrograph of Chek- Photomicrograph of Chek- 
Loss under atmospheric condi : : Loss when compressed (note 
tions (note voids between the voids between particles 
particles ). have been decreased due to 


ts elasticity 
CHEK-LOSS 


¢ Is Chemically Inert in All Systems of Mud 
e Is Unaffected by Oil e Is Heat Stable 


mg Lasting e Is Non-Abrasive 








MUD SALES COMPANY 


HOUSTON, TEXAS 


Drilling Progress Through Mud Research Is Continuous at Milwhite. 
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COMPETITIVE special- 
ized services, such as 
the skilled mud engi- 
neer on this record- 
setting rig, are un- 
known to the Reds. 


Hot American rig 


shatters Soviet claims for 
world’s total footage record 


THE RUSSIANS are up to their old 
tricks—inadequate data and false 
claims. 

For example, take the release by 
PRAVDA, official Soviet paper, in 
which the claim was made that a 
Russian drilling crew set a new world 
record by making 128,572 ft. of hole 
in 1 year with a single rig. This was 
reputed as “exceeding an American 
mark of 125,465 ft. established in 
1956.” 

This “milestone” was accomplished 
by a drilling crew in the Pre-Azov Oil 
Trust while working on the Kuban 
Steppe near Krasnodar (between Ros- 
tov and the Black Sea in southwest 
USSR). The reportedly com- 
pleted 21 wells in the 12-month 
period. This record was broken by 
another crew in the same area who 
drilled 128,493 ft. in completing 22 
wells with one rig in 1957. 

It never occurred to C. P. Chandler 
of Chandler & Simpson, Denver, that 
anyone was trying to set a world’s 
record with a single rig’s drilling foot- 
age in a year, but he was fairly certain 
that the Russian mark fell far short of 
the work done by 25 to 30 rigs work- 
ing in the Denver basin. Curious, he 
thumbed through his firm’s reports 


crew 


Adapted from an article by Loyd L. Hill, 
service engineer at Sidney, Neb., with 
Baroid Division, National Lead Co., in 
Baroid News Bulletin, First Quarter issue, 
1960 
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and tallied as he went. Sure enough, 
the final tally revealed that Chandler 
& Simpson has almost doubled the 
Soviet claim. 

Chandler passed his information on 
to the Russian Ambassador and the 
reply received shortly thereafter stated 
that “the information will be referred 
to the proper department.” The only 
comment received later from this de- 
partment was “What kind of rig did 
you use?” 

Every year Chandler & Simpson 
are surpassing their own one-rig rec- 
ords. Here’s what they’ve done: 

Wells 


Year Footage 





1956 
1957 
1958 
1959 


216,524 38 
238,265 40 
*267,427 43 
+296,342 47 


*Includes 20,623 ft. 
hole and cored 801 ft. 
tIncludes 20,576 ft. 
hole and cored 544 ft. 


of 12%-in. surface 


of 12%-in. surface 


In 1958, the rig set production 
strings on 19 wells and the next year 
they set casing on 20 wells, washed 
down an old hole, and set pipe. 

In all the holes drilled, there was 
only one small fishing job. In 1957, 
the rig was down 3 weeks in June due 
to a fire, but otherwise the tools have 
been working fairly steady. 

The winter weather gets pretty 
rough in the Denver basin. Tempera- 


the Drilling Contractors 


tures go to 29°-below-zero and the 
access roads are often muddy and it’s 
tough to get to location. Despite 
these minor inconveniences, Bill Whit- 
aker, drilling supervisor of Chandler 
& Simpson, and his crews roll with 
the blows and keep moving. 

The rig is a U-15 with a D-300 
pump powered by two 335 Cummins 
engines on a double L. C. Moore 
derrick. Whitaker and his team aren't 
out to set records—they just want to 
get a good job done. 

At best, the Reds are third-rate in 
this record department. Another firm, 
Garvey Drilling Co. of Great Bend. 
Kans., has second place sewed up. 
Claude W. Bard of Garvey, said that 
if a firm could keep a rig steadily 
busy all year long by preplanned 
scheduling, it would be a simple mat- 
ter to set a new world’s record for 
total footage drilled in a year by a 
single unit. His firm hasn’t done 
badly. Look what three of their rigs 
did in 1957: Rig 16 made 144,289 
ft., Rig 19 drilled 159,915 ft., and 
Rig 17 dug 169,924 ft. 

We'll go even farther and say that 
the Soviets may not be a shoo-in third. 
Have you checked your totals lately 
to see how you rate? 








© For Drilling 


° Water- 
Flooding 


Pipe Lines 


2 and 3 inch 
sizes 
Pressures 300- 


At Supply 5,000 Ibs. 


Stores 
Everywhere 








Two experienced producers get their heads together. 
Research and progress are reflected in Cabot perform 
ance, More and more leading producers use these units 
because of Cabot’s dependability. Cabot units are 
available with API gear box ratings of 6,400 te 
inch-pounds. Cabot offers a complete line 
balanced, crank balanced and air balanced 1 


456,000 


of beam 

















toot ae 
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Production Men 





Leading production men select quality equip- 
ment for long life and low maintenance. They 
rightly reason that extra performance and 
dependable service add up to real economy. 
Time proven, blue chip equipment sold by 
J&L Supply yields dividends for production 
men who use performance as a yardstick for 
measuring costs. 

Your J&L man has up-to-date literature for 
your reference on our complete line of quality 
production equipment. 

Invest in quality — and save. Call your J&L 


Supply man today. 


Jones & Laughlin 


If its sold by J&L.... 
It's the best available 








Axelson gives you dependable rod strings 
and bottom hole pumps designed for 
varied depths and working conditions. 
Axelson pumps are tailor-made for prob- 
lem production such as stripper wells, 
high volume requirements, sand condi- 
tions or corrosive agents. J&L pump 
shops back up Axelson quality with fast 
dependable service. 


A complete line of Jones & Laughlin 
casing and tubing is available for your 
production requirements. Special designs 
are available in addition to regular API 
products. J&L Extreme Line* casing, 
Buttress Thread casing and Grayloc tub- 
ing are good examples of our special 
purpose products. Literature on J&L 
tubular goods is available today from 
your local J&L man. 


*Manufactured under license from The National Supply Co. 
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Well Data Evaluations show $15,670 


saving when drilling with low solids 


DRISCOSE* MUD 


A study of the data collected on two wells drilled to approxi- 
mately 11,200 feet in West Texas points out the economy of 
using low solids Driscose muds. One well was drilled with a 
high solids gel mud . . . and the other with a low solids 
Driscose mud. 

As shown on the graph below,’ the well using Driscose low 
solids mud (Well B, green lines) continued at a faster drilling 
rate than Well A which used high solids gel mud. The tables of 
comparative drilling data and costs below tell a more complete 
story. With Driscose low solids muds, drilling time to 11,200 
feet was reduced by 10 days and a total saving of $15,670 was 
realized. 

Low solids mud, containing a minimum of bentonite or 
other clays, can be tailor-made to meet just about every drill- 
ing condition for any given depth. Generally, you start by add- 
ing % pound of high viscosity Driscose (99+°% pure CMC), 
5 pounds of bentonite, and 6 to 8 percent diesel or light crude 
per barrel of water. This furnishes mud with a viscosity of 
approximately 16 centipoises. More or less bentonite may be 
added depending upon the desired viscosity and the quality of 
the water used. When native mud is used, bentonite is seldom 
required at the start. 

Low solids muds are maintained by adding enough water to 

9,000 . ; 


COMPARATIVE DRILLING DATA ON TWO WE 

















600-2400 320 4000 
CUMULATIVE MUD COST IN DOLLARS 


hold weight and drilled solids to the desired level, main- 
taining oil level, and keeping the desired viscosity by 
adding high viscosity Driscose and bentonite(ratios vary- 
ing from 1:4 to 1:8, Driscose to bentonite). If needed, a 
solids settling surfactant emulsifier may be employed 
to aid in emulsifying oil and settling drilled solids. 


DRILLING DATA 


Well “A” 
Gel Mud 


Well “B” 
Driscose Mud 


Interval Compared .... 

Number of Bits (8%) 

Rotating Hours 

Average Feet per Rotating Hour........... 
Average Feet per Bit 

Increase in Penetration Rate 

Increase in Footage per Bit 

Mud Costs....... 


SAVINGS 


10 Days Drilling @ $1100 per Day 
SEEN IES oon oc cn knsice sc dpadaesenancueiwe mens 2,070 
WER duh bss sscerscasdces seen rasan 2,600 


Total Savings $15,670 


The outstanding advantages of Driscose low solids muds 
are: (1) the reduction of pressure surges both in the hole 
and at the annulus, (2) a low water loss which reduces the 
deposition of filter cake on well bore, (3) mud containing 
few solids and possessing a high resistance to contaminants, 
and (4) increased penetration rates with extended bit life. 
More complete data on Driscose may be obtained from 

your mud dealer—or by writing . . . 
*A Trademark 


DRILLING SPECIALTIES COMPANY 


Bartlesville, Oklahoma 
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GEOLOGISTS have covered the country in selecting sites for their annual national 
meetings. Host cities for the past 3 years and for the next 5 range from San 
Francisco to Atlantic City. Shaded area is “oil country’ whose boundaries con- 





> > » Exploration Section 





tain only five cities capable of accommodating the meeting. 


AAPG national meeting: 
Retrench—or think big? 


BY FRANK J. GARDNER 


THE RECENT annual meeting of the 
American Association of Petroleum 
Geologists in Atlantic City has 
launched some soul searching among 
the membership. It was a good show, 
but poorly attended . only 1,113 
members, 140 students, and 81 ex- 
hibitors. This was the lowest attend- 
ance since 1947. 

Why this situation? Perhaps the 
greatest contributing factor was eco- 
nomics. The site was remote (for oil 
men) and every delegate cost his com- 
pany $200 in transportation, if he 
came from the Mid-Continent—dou- 
ble that if he came from California, 
Canada, or the Rockies. The condi- 
tion of oil's pocketbook, plus the cur- 
rent stepchild status of the oil finder, 
influenced management to shun the 
meeting, and fewer delegates per com- 
pany was the rule. 


A growing problem . . . But there are 
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other factors involved. For several 
years now, there’s been a growing dis- 
content with the annual AAPG meet. 

“It doesn’t do much for the younger 
guys.” .. . “They forget I don’t own 
an oil field when they set those 
prices.” . . . “It’s a mutual admira- 
tion society for the old-timers” . . . 
“The regional meetings are better”. . . 
“When you’ve gone to one, you've 
gone to ’em all” . . . “Why Atlantic 
City? The Washington society is host, 
and I'd a lot rather have gone there.” 

Those are some of the remarks 
heard at this latest meeting. There 
was a definite feeling of dissatisfaction 
in the air. 


And a suggested cure . . . By coinci- 
dence, the April issue of the AAPG 
Bulletin carries a “Suggestion for 
Streamlining AAPG Annual Meet- 
ings,” by Lewis G. Weeks, retiring 
president. He proposes that the annual 





meeting be scheduled to coincide each 
spring, in ro.:tion, with one of the 
annual regionals. Program participa- 
tion by the national would be limited 
to perhaps a half day for presidential 
addresses, awards, etc. The 30-odd 
standing and special committees of the 
national association would have an op- 
portunity and a place to meet, while 
attending a regional program. 

Weeks’ suggestion reflects the seri- 
ousness of the problem, but it tends 
to ignore reality. Next year the na- 
tional meeting will be held in Denver, 
and the Rocky Mountain section of 
AAPG will forego its annual session. 
On the surface, this arrangement 
would seem to be a laboratory experi- 
ment for Weeks’ idea. But it’s not. 
It's a case of a national meeting 
replacing a regional. 

One objection to the Weeks pro- 
posal lies in the expanding perspective 
of the profession. Today’s oil finder 
is more and more a global man. He 
must be informed on geology and 
events in Nigeria as well as in Ne- 
braska. The national meeting can 
bring him papers on the world out 
there; the regional keeps him posted 
on local issues. He needs both. 

Another problem is physical. The 
average attendance at national meet- 
ings over the past 10 years has hud- 
dled at 3,300 people. The Rocky 
Mountain section held its session this 
year in Billings, Mont. Can Billings 
accommodate a national meet? Prob- 
ably not. And the suggested arrange- 
ment would mean an end to regional 
rotation among cities of that region. 

Curious about this, we did some 
snooping at AAPG headquarters. And 
the upshot is this: only five cities in 
so-called “oil country” can accommo- 
date a national meeting. These are 
Dallas, Houston, Denver, Los Ange- 
les, and New Orleans. Host societies 
in those cities were aghast at the pros- 
pect of entertaining every 5 years, so 
arrangements were made to hold the 
national in these five places only in 
odd-numbered years. In even-num- 
bered years, nonoil centers would be 
visited, such as New York, Chicago, 
or St. Louis. 


Add up to status quo . . . So the 
problem is unsolved. Rather than pull 
in its horns, national headquarters 
may have to stick out its neck and 
begin to think in terms of bigger and 
better meetings, perhaps on an inter- 
national scale. Good programs, ample 
publicity, and selling geology to man- 
agement will pull delegates to any 
meeting, even if it’s held in Atlantic 
City. Maybe we have an excuse for a 
thirty-first standing committee here. 
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Big potential and high recoveries 


are causing independents to. . . 


Take a second look at South Louisiana 


have taken advantage of the excellent 
potentials and fabulous recoveries of 


CHANCES ARE that many independ- 


ent operators who are not familiar 
with the area think only of expensive 
drilling costs, deep holes, and blow- 
outs when they hear the words “South 
Louisiana.” These factors have prob- 
ably dissuaded the independents be- 
fore an appraisal of actual conditions 
was ever made. Yet some small firms 


The author . . . 


Lewis C. Jarrell has been 
consulting for 9 years. A 
native of Columbia, La., he 
attended Louisiana State Uni- 
versity and received a BS 
degree in geology and pe- 
troleum engineering at Uni- 
versity of Oklahoma. Prior 
to going into private prac- 
tice, he was with Texaco 
Inc. The areas he worked in- 
clude Louisiana, North Texas, 
and southern Oklahoma. He 


maintained an office in Ardmore, Okla., 


going to Lafayette in 1958. 
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the region by adopting an aggressive 
attitude coupled with a moderately 
conservative approach 

Since the discovery of oil in South 
Louisiana in 1901, the years have been 
rewarding to many w ho have met the 
challenge, of the more 


while some 


LEWIS C. JARRELL 
Consulting Petroleum Geologist 
Lafayette, La. 


7 years before 


active independents forestalled enter- 
ing the picture until the early 1950's 
Che reason for their delay is surpris- 
ing when one considers that fields like 
Caillou Island (salt dome), Terrebonne 
Parish, and Lafitte (probable deep- 
seated dome) in Jefferson Parish, were 
both discovered between 1930 and 
1935. These two giant (over 100 mil- 
lion barrels) fields have yielded over 
240 million barrels of oil between 
them at the end of 1959. Neither is 
the largest field in the state, although 
Caillou Island ranks second while La- 
fitte is one of the smaller of Louisi- 
ana’s giant fields in cumulative pro- 
duction.!. Altogether there are 25 
giants in South Louisiana. These in- 
clude 16 onshore fields, 4 offshore, 
and 5 fields which are combinations 
of both. 

Enhancing factors related to South 
Louisiana’s large production include: 
porosities of 28 to 35%; permeabili- 
ties of 250 to over 3,000 md.; sand 
thicknesses ranging from 12 to over 
700 ft. per sand; productive sands 
varying from 2 to over 20 in a single 
well; water-drive reservoirs; and wider 
spacing than in some other states (40 
acres minimum for oil and 160 acres 
minimum for gas-distillate wells). 

An interesting comparison of suc- 
cess ratios of certain selected areas is 
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TABLE 1—WILDCAT WELLS* 


8-Year 
Ave. % of 
Success 


34.0 
31.0 
23.5 
21.5 


No. 
Wells 
Drilled 


4,425 

650 
7,150 
7,575 


3,384 
7,793 
1,550 


Area 


South Louisiana 
Texas Panhandle 
North Texas 
Oklahoma 
Upper Gulf 
Coast Texas 19.2 
South Texas 10.0 
Mississippi va 


TABLE 2—DEVELOPMENT WELLS? 


8-Year 
Ave. % of 
Success 
93.0 


79.0 
72.0 


No. 
Wells 
Drilled 

7,500 
8,900 
44,100 


Area 


Texas Panhandle 
South Louisiana 
Oklahoma 
Upper Gulf 
Coast Texas 

South Texas 
North Texas 
Mississippi 


70.5 
66.4 
64.0 
61.0 


10,460 
20,200 
23,600 

1,700 


shown in Table 1. This aspect should 
be considered by anyone considering 
the feasibility of operating in South 
Louisiana. Table 2 is a similar com- 
parison of development wells. 

Certain tabulated information is 
presented to acquaint operators con- 
templating South Louisiana work with 
the various prevailing conditions seen 
in Table 3. 


What is the pay out? The average 
payout on investment varies greatly 
since the net interest an operator may 
earn on farmouts depends largely 
upon the specific locale. For example, 
the Miocene and Oligocene trends will 
generally net less to the operator. Con- 
versely, some areas within the Oligo- 
cene and many areas in the Miocene 
trend afford much faster payouts 
when dual and triple completions are 
made. The payouts (Table 3) and re- 
turn on investment are based on one 
producing sand only. 

Another significant factor that is 
directly related to an operator’s inter- 
est in a drilling prospect in this coun- 
try is the topography. The various 
types of topography encountered in 
and gas in South 
Louisiana include: high, dry, land, 
drilled with a conventional rig; in 
the swamps, barge rigs are used; in 
marsh country, barge rigs are nec- 
essary; and in near-shore bays and 
the Gulf of Mexico, shallow to deep- 
water barge rigs are essential. 

Recoveries in South Louisiana are 
excellent. They range from 300 bbl. 
per acre-ft. in the Cockfield to 600 
bbl. per acre-ft. in the Oligocene, and 
over 1,500 bbl. per acre-ft. in the 
Miocene. Because of these high recov- 
eries, it is advantageous to seek a 
trend where possibilities exist for find- 
ing more than one pay. Although one 
can expect a fair return on his in- 
vestment by drilling in certain areas 


drilling for oil 
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“Small firms should pool resources .. . ” 


within the Cockfield, Sparta, and Wil- 
cox trends, the writer favors selected 
areas within the Oligocene and Mio- 
cene trends. In the latter, one can in- 
vest 25 to 35% more on a good pros- 
pect and drill an area where the return 
is more than two times greater than 
from the shallower sands. 

A detailed study of South Louisi- 
ana producing fields which have pro- 
duced over 100,000,000 bbl. of oil 
since discovery, reveals the following 
significant data: 

Oligocene and Miocene fields ac- 
counted for 94% of all the oil pro- 
duced in South Louisiana to Decem- 
ber 31, 1957. 

Production from Oligucene and 
Miocene fields in 1957 comprised 
95% of all oil produced in South 
Louisiana. 

This realization of where a region’s 
oil comes from has influenced the 
writer in recommending exploration 
of the Oligocene and Miocene trends. 
Thus it is apparent why most of the 
acreage is already held by both large 
and small producing firms within the 
most favorable trends. Generally the 
major operators hold the lion’s share, 
and the independents rely upon farm- 
outs and small acreage purchases to 
meet their requirements. Bonuses are 
high ($50 to $100 per acre) as are 
delay rentals ($50 to $100 per acre 
per year). This affords the independ- 
ent an advantage because he can use 
the greatest portion of his tax dollar 
for exploration. This eliminates the 
necessity of having to make large 
acreage purchases and tying up his 
capital in tangible expenses. 

The writer feels that the crude-oil 
market should enjoy a steady and 
healthy demand for products because 
the major firms allocate a large por- 
tion of their domestic budget to this 
area. They are primarily interested in 
tremendous reserves even though they 
are deep and may exist in more ex- 
pensive areas. The oil market itself 


is practically controlled by the major 
operators, and it is likely they will 
continue to protect these large invest- 
ments. This region offers both large 
and small companies faster payouts 
than those in many other parts of the 
nation. 

Louisiana has an efficient and 
equitable Department of Conservation. 
This fact alone should encourage new 
operators. This regulatory body has 
adopted a conservative outlook, there- 
by leading to a wider spacing of wells 
in Louisiana. While most oil wells are 
set at a 40-acre per well pattern, oth- 
ers are drilled on 80-acre spacing. 
Gas-condensate wells vary upward 
from 160 acres per well. The excep- 
tion to usual spacing patterns occurs 
around salt domes, There, no spacing 
limitations exist because of the com- 
plex faulting and steep dips. Most of 
the known domes have been leased, 
and many are held by production. 
Few opportunities exist for new op- 
erators in these areas. 


Recommendations for new opera- 
tors. The following suggestions are 
offered to those contemplating new 
operations in South Louisiana: 

@ Small firms should pool re- 
sources by forming combines or part- 
nerships, and allocate a minimum of 
$500,000 for drilling only during the 
first year. 

e An effort should be made to 
concentrate on offset, close-in, or ex- 
tension-type prospects based upon 
good subsurface geology. A minimum 
of three or four wells should be 
planned in the initial program. 

e@ Drill one or two wildcats on 
trends that offer maximum returns 
for minimum investment. 

@ The search should be primarily 
for oil unless the prospect lies within 
1 mile of existing gas lines. 

@ Seek Oligocene and Miocene 
prospects first. Secondary considera- 
tion should be given good Cockfield 


TABLE 3 
Average 


Allowable 
Per Month 
___(Bbl.) & Cptn. 


Depth 

Range oe 
8,500-14,000 
10,000-12,000 
7,500-11,000 


Formation 


Wilcox* 
Sparta 
Cockfield 
Oligocene: 
(a) Without pro- 
tective pipe 
(b) With pro- 
tective pipe 
Miocene: 
(a) Without pro- 
tective pipe 
(b) With pro- 
tective pipe 


8,000-10,600 
11,500-13,000 


6,000-13,500 
12,500-15,000 


*Eocene age. 


Average Average Average 
Drilling Payout Return on 
(Months) Investment 


$145,000 24 
$160,000 26 
$ 90,000 18 
$110,000 18 


$275,000 40 


$200,000 31 
$500,000 60 








prospects which are occasionally avail- 
able. 

@ The initial effort should consist 
of a small office force, the smaller 
the better. A geologist to screen pros- 
pects rather than originate plays is 
feasible. Some of the large firms em- 
ploy as many as 30 exploration tech- 
nicians in an effort to provide a con- 
sistent number of drillable ventures. 
Quite often, in the writer’s opinion, 
an acceptable number of high-grade 
prospects are delivered to the larger 
firms by consulting geologists despite 
these large staffs. 

Look to South Louisiana as a prime 
area for maximum return with the 
smallest risk. 
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Arizona wildcat is 
quit as a dry hole 


In Apache County, northeastern 
Arizona, British-American Oil Pro- 
ducing Co. abandoned 1 Navajo-C in 
SW SW 5-40n-30e. 

The well was a tight hole. Total 
depth is below 6,200 ft. in Cambrian. 
Location is 6 miles south of Bita Peak 
field. Texaco Inc. is drilling 542 miles 
northeast of this dry hole at 1 Navajo- 
Z in NW SW 36-41n-30e. Drill is be- 
low 6,615 ft. There were good helium 
shows in Mississippian. 


Central Alberta 
slated for test 


IN CANADA the team of Sohio Pe- 
troleum Co. and United Producing 
Co. has staked location for an explor- 
atory test in the Ardley district of 
Central Alberta, 22 miles east of Red 
Deer. The new venture falls on lands 
acquired under farmout agreement 
from British American Oil Co., Ltd., 
Canada Cities Service Petroleum 
Corp. and Pan American Petroleum 
Corp. 

e Shell Oil Co. of Canada, Ltd., 
announced location for a well in the 
general Lookout Butte-Waterton Park 
district of southwestern Alberta, 31% 
miles north of the U. S.-Canadian in- 
ternational boundary and 130 miles 
south of Calgary. 

e Bailey Selburn Oil & Gas has 
staked location for another test in the 
general Crossfield district of south- 
western Alberta, 23 miles northwest 
of Calgary. 

e Bailey Selburn Oil & Gas Co., 
Ltd., has discovered light - gravity 
crude oil in the Cardium sand at a 
recently drilled well in the general 


writer and encouraged the preparation 
of this paper. Particularly helpful 
were Clyde Willhite, manager of 
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ton Oil Co., Oklahoma City. 
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Forecast Issue, 


Crossfield-Carstairs district of south- 
Alberta. The recent strike in- 
dicates even further the occurrence 
of a continuous trend in the Cardium 
sand from the Westcott pool, 35 miles 
northwest of Calgary southeasterly to 
at least Beddington some 5 miles north 
of Calgary’s city limits. 

e Atair Oil & Gas Company and 
a firm participating in the western 
Canadian oil and gas industry for the 
first time, Apache Oil Corp. of Tulsa 
will jointly drill an exploratory test 
in the Drumheller city and 65 miles 
northwest of Calgary. 


western 


New oil field opens 
in South Louisiana 


New oil production is reported at a 
Cameron Parish wildcat. It is Texaco 
Inc. 1 Cameron Meadows Land, 5 
miles north of Johnson Bayou field in 
21-14s-14w. 

The well was completed flowing 202 
bbl. of oil per day with 191 M.c.f.d. 
from 8,231-41 ft., a 10-ft. pay zone. 


Flow was on 6/64-in. choke 


Jefferson Davis. The California Co. 
ran state potential at its 1 J. M. Petti- 
jean gas discovery in 17-11s-4w, Jef- 
ferson Davis Parish 

The well was completed from 
11,461-81 ft. flowing 8,200 M.c.f.d. 
and 264 bbl. 31°-gravity oil daily. 
Gage was on 18/64-in. choke. This 
new field is 112 miles northeast of 
South Thornwell field 


Hollywood. In Terrebonne Parish’s 
Hollywood field, Mecom Petroleum 
Co. added a dual producer at 2 South- 
down Sugars in 87-17s-17e. 

The well, located on the southwest 
flank of the field, flowed 36 bbl. of 
50.5°-gravity oil per day and 1,890 
M.c.f.d. from the upper sand on 2- 


APRIL MULTIPLE COMPLETIONS 
DUAL | TRIPLE 





Arkansas 2 
Lovisiana 37 
North 
South 
Offshore* 
Mississippi 

Montana 
New Mexico 
West 
East 
Oklahoma 
Texas 
Dist. 1 
Dist. 2 
Dist. 3 
Dist. 4 
East 
Dist. 7-B 
West 
Dist. 9 
Dist. 10 


Total U. S. 
*Has 1 quadruple well. 
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hour test through 10/64-in. choke. 
Perforations were at 12,360-12,408 ft. 
The lower zone at 12,605-18 ft. 
made 42 bbl. oil per day and 2,245 
M.c.f.d. through same choke. 


Second Amsden well 
completed in Montana area 


The second Amsden Pennsylvanian 
producer at Ivanhoe field in Mussel- 
shell County, Central Montana, is 
Juniper Oil & Mining Co. 1 NPRR in 
SW NW NE 17-1I1n-3le. It flowed 
295 bbl. of oil per day from perfora- 
tions at 3,446-66 ft. Flow was through 
¥g-in. choke. 

The well also has Tyler sand pro- 
duction at 4,057-62 ft., but no poten- 
tial is reported. The new well lies %4 
mile northeast of the Amsden new-pay 
discovery completed a few weeks ago 
at Winston L. Cox et al. 1 NP in SE 
NW 17-11n-3le. That well flowed 277 
bbl. daily on 16/64-in. choke from 
perforations at 3,493-3,516 ft. 


Mississippi's Smithdale 
discovery potentialed 


A new lower Tuscaloosa oil dis- 
covery in South Mississippi flowed 
157 bbl. of oil per day on potential 
gage from perforations at 11,062-68 
ft. Opposite an estimated 9 ft. of net 
oil pay logged at 11,062-71 ft. It is 
Larco Drilling Co. et al. 1 Paul A. 
Dykes et al. in 21-4n-6e. 

Smithdale field is located 6 miles 
northwest of McComb field, another 
lower Tuscaloosa field. Initial test at 
the Smithdale opener made 336 bbl. 
per day on 10/64-in. choke. This is an 
important addition to the growing 
trend toward lower Tuscaloosa explo- 
ration in Mississippi. 
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Mississippi field 
adds new pay zone 


Wayne County’s Thompson Creek 
field in Mississippi now has a new pay 
in Washita-Fredericksburg. The dis- 
covery well is Placid Oil Co. A-1l 
Strickland et al. in SE NE 15-7n-9w. 

The well pumped 135 bbl. of 19.6°- 
gravity oil daily on test at 8,538-48 ft. 
The discovery also produces from reg- 
ular field pay, the Massive sand, at 
8,130-56 ft. That zone got 175 bbl. 
of 19.5°-gravity oil per day on pump. 


New Jersey may be 
future oil site 


One interesting aspect of oil find- 
ing being discussed these days is the 
question of what a future oil deposit 
looks like today. According to Edwin 
W. Biederman Jr. of the Cities Serv- 
ice Research & Development Co., the 
New Jersey coast may be such a fu- 
ture oil pool. 

Biederman, describing studies of 
grain size composition and 
amounts of matter in Va- 
rious coastline deposition areas, con- 
cluded that the most likely sources 
of petroleum are the marshes be- 
tween the beaches and the mainland. 
Petroleum formed here may migrate 
to sand bars and the beaches where 
future oil wells may be located. 

Over long periods of time similar 
deposition has been going on so that 
coastal deposits are many thousand 
feet thick. In the Gulf Coast area, 
deposits that may be of similar origin 
have been exploited for many years. 
Oil could exist in deep New Jersey 
sands, but the present coastal deposits 
will have to be buried under addi- 
tional thousands of feet of muds and 
sands before we can hope to find 


oil. 


and 


Organic 


Ohio has another 
gasser in Vinton County 


In Ohio, Ohio Fuel Gas Co. reports 
another gasser in its new pool develop- 
ment in northwestern Jackson Town- 
ship, Vinton County. The stepout 3 
Elbert Turner, Section 7, logged the 
Clinton sand at 2,272-80 ft. The well 
had a natural gage of 11 M.c.f.d. and 
1.230 M.c.f.d. after fracture with a 
rock pressure of 885 psi. 

e National Gas & Oil Corp. have 
announced an increase under its local 
gas-purchase contracts with independ- 
ents to 25 cents per | M.c.f. The gen- 
eral area of their operations include 
Licking, Coshocton, Perry, and Musk- 
ingum counties. 
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Oil hunting in Wyoming: 


Jurassic and Pennsylvanian 
wells slated in Wyoming 


Northeastern Wyoming’s Powder 
River basin counties of Crook and 
Campbell, busiest two areas in the 
state, picked up new exploration. 

Shar-Alan Oil Co. will drill a 5,300- 
ft. Minnelusa Pennsylvanian wildcat at 
1 Moore in C SW SE 27-49n-67w, 1 
mile south of Kara field in Crook 
County. Nearest Minnelusa activity is 
1 mile southeast. 

In Campbell County, Davis Oil Co. 
will drill 1 Federal-Whisler in SW 
SE 34-51n-70w, 2% miles north of 
Rozet field. This well will go to 7,200 
ft. or Morrison. Rozet produces from 
Muddy Cretaceous. 


North Fork. Texaco Inc. 1 Cellers, 
NW SW 13-44n-82w, north extension 
well to North Fork field in Johnson 
County, pumped 165 bbl. of oil and 
625 bbl. water daily from Tensleep 
Pennsylvanian at 6,536-6,642 ft. This 
well is the north extension to 1 State 
in SW SW 13-44n-82w, a March dis- 
covery that pumped 358 bbl. per day. 
That well extended North Fork field 1 
mile northwest. Texaco will also drill 
in Section 13 at 4 Government-Taylor 
in SE SW. This 6,800-ft. try will also 
go to Tensleep. 


Minnelusa test slated 
for South Powder river 


The big push to Pennsylvanian 
rocks in northeastern Wyoming’s Pow- 
der River basin is shifting to the south. 
Signal Drilling & Exploration Co., 
W. S. Kilroy, and King-Stevenson Oil 
Co. will take an old hole, the 1 Gov- 
ernment in C SE SE 5-40n-68w, Con- 
verse County, down to Minnelusa at 


North Dakota trio 
receives nomenclature 


Three new fields were officially 
named by the North Dakota Industrial 
Commission in Bismarck. 

Gros Ventre field is the name given 
a discovery at Wilhite 1 Pixley in SE 
SE 23-160n-93w, Burke County. The 
well pumped 40 bbl. of oil per day 
plus 50% water from Midale Missis- 
sippian at 7,580-90 ft. The field was 
defined thusly. W'2 13, 24, 25, EM% 
15, 22, 27, N% 35, NE 34, NW 36, 
all 14 through 23, 26-160n-93w. Tem- 
porary 160-acre spacing was set. 

Eden Valley is the field name for 
British-American Oil Producing Co.’s 
| Van De Erve in SW SE 15-163n- 


11,150 ft., or 200 ft. into the zone. 

The well was drilled 9 years ago by 
A. B. Cobb and Superior Oil Co., 
abandoned in Spearfish Triassic at 
10,060 ft. One test was made in Da- 
kota Cretaceous with no shows. Closest 
Minnelusa drilling was down 5 years 
ago at Rochelle Oil Co. 1 Govern- 
ment, 18 miles north in C NW SE 
1-43n-69w, Campbell County. Minne- 
lusa was topped at 9,985 ft. It had a 
show of oil and gas. Closest Minnelusa 
production is at Lance Creek field, 35 
miles southeast. There is Minnelusa 
production at Mule Creek, 40 miles 
east, and at Kewanee Oil Co. 1 Nor- 
man in Campbell County, a current 
discovery. 


Location made for Arch 
unit extension well 


Location has been staked for Forest 
Oil Corp. and Union Pacific Railroad 
Co. 19-2 Arch Unit in C NW SW 19- 
19n-98w, Sweetwater County, Green 
River basin, Wyoming. 

This new well is 1 mile east of the 
Almond Cretaceous oil discovery at 
19-1 Arch Unit, recently completed 
in SE SW 19-19n-98w for 607 bbl. of 
flowing oil daily on 42-in. choke from 
perforations at 5,066-90 ft. 

Since the completion of that dis- 
covery, Colorado Oil & Gas Co. and 
St. Helens Petroleum Co. have staked 
five locations south of the well to a 
point within 1 mile of the north end 
of Patrick Draw field. Colorado 1-30 
Government in NW NW 30-19n-98w, 
one of the south extension wells, has 
perforated Almond sand at 5,027-41 
ft. No cores or tests have been made 
yet. These wells will be watched closely 
as a Clue to the limits of both fields, 
or a possible linkup. 





84w, Renville County. This well, still 
testing, pumped 37 bbl. of oil and 100 
bbl. water daily on last reported pro- 
duction tests. Definition is S42 9, 10, 
11, N¥% 26, 27, 28, all 14, 15, 16, 21, 
22, 23-163n-84w. Temporary 80-acre 
spacing was set. 

Cedar Creek is Shell Oil Co.’s 41-23 
Government-Unit discovery in C NE 
NE 23-130n-107w, Bowman County. 
It pumped 41 bbl. per day plus 28% 
water. Definition for the 80-acre spac- 
,ing field is E% 34, all 35, SW, W% 
NW 36-131n-107w, E% 3, 10, 15, 
22, S42 NW, W’% NE 1, N%, Nv, 
SE, SE SE 26, W% NE 27, NE, NE 
NW 36, all 2, 11, 12, 13, 14, 23, 24, 
25-130n-107w, W% W% 7, SW, 
W'% NW 18, W'%, 19, 30, NW 31- 
130n-106w. 








Here's the drilling picture in Texas: 


Morrow confirmation 
finaled in Texas 


Morrow Pennsylvanian gas produc- 
tion was confirmed at a well in the 
Texas Panhandle. James F. Smith 
et al. confirmed the 1 Conden in 
Ochiltree County for 1,800 M.c.f.d. 
from 7,612-20 ft. This is a northeast 
offset discovery to the pool opener 
which made 6,100 M.c.f.d. Location 
is in Section 93, Block 11, W. Ahren- 
beck Survey, 6 miles northwest of 
Perryton in the northwestern part of 
the county. 


Texas dry hole 
converted to gas discovery 


A wildcat in Panola County, Texas, 
that was abandoned in 1944 as un- 
commercial has been reentered and 
converted into a gas-discovery well. 

Reworking was by Jack L. Smith, 
who tested a 7-ft. interval that had 
been logged at 6,700 ft. in Travis 
Peak sand. Flow was estimated at 3 
M.M.c.f.d. of gas. 

Location of the weil, | A. R. Schar- 
maegel, in the Catherine Lindsey Sur- 
vey, is 4 miles southeast of Pine Hill. 
This is 3 miles west of the giant Car- 
thage gas field. 

Hole had been drilled by its former 
operators (Southport Petroleum Co. 
and associates) to 6,910 ft. 


Strawn oil found 
in Texas wildcat 


A southern Tom Green County 
wildcat in West Texas, 6 miles south 
of Knickerbocker, found oil on a drill- 
stem test of Strawn Pennsylvanian at 
6,857-6,952 ft. It is British-American 
Oil Producing Co. 1 S. N. Allen, 5 
miles south of Atkinson field in Sec- 
tion 16, Block 21, H&TC Survey. 

Recovery on the test was 5,300 ft. 
of 41°-gravity oil plus 100 ft. oil-cut 
mud. Another test is being made at 
6,952-77 ft. 


West Central Texas 
discovery extended 


A southeastern extension discovery 
to a recent Flippen sand discovery in 
Taylor County, Texas, pumped 33 bbl. 
of 36°-gravity oil daily from perfora- 
tions at 2,408-13 ft. It is J. R. Elliott 
and J. W. King Drilling Co. 1 R. E. 
Dillard, % mile southeast of Flippen 
sand production in the central part of 
the county. Discovery well of the field 


224 


was Skelly Oil Co. 1 Brookerson. Pro- 
duction is prorated in Regular field. 

Location of the extension discovery 
is in Section 7, Block 3, SPRR Survey, 
4’ miles northwest of Tuscola. 

O. B. Kiel, Jr. has an indicated 
Flippen sand well in the same area 
1 W. R. Richards in S. Andrews Sur- 
vey, 4 miles southwest of Buffalo Gap. 
A drill-stem test at 2,423-30 ft. got 
660 ft. of oil and 180 ft. mud-cut oil 
This well is a '2-mile southwest ex- 
tension to the previously mentioned 


discovery 


Oil flows at South 
Texas wildcat discovery 


4 Jackson County wildcat in South 
Texas flowed an ungaged amount of 
22°-gravity oil per day from perfora- 
tions at 2,459-68 ft. The well is H. H. 
Howell 2-B McNeil between the Col- 
lier and Cordele fields, 6 miles north- 
west of Edna 

The well is in the southwest of John 
Andrews Survey A-4. A confirmation 
will be put down 933 ft. northeast of 
the new well 

Refugio. The 3,800-ft. zone is a new 
gas pay for the Wyrick field area. 
Kirkwood & Morgan Inc. 2 A. D 
Rooke was completed flowing 1,184 
M.c.f.d. from perforations at 3,782- 
84 ft. It lies 4% mile northeast of the 
1 well, a dual producer. Calculated 
open-flow potential of the 2 Rooke 
was 8.800 M.c.f.d 


Big Wilcox gasser 
in Texas’ Jim Hogg 


The Wilcox gas trend in Southwest 
Texas’ Jim Hogg County area added 
a big well. It is Atlantic Refining Co 
3 Marrs McLean, 5,000 ft. south of 
well in Las Animas 
10 miles west of Heb- 


the discovery 
Grant, A-244, 
bronville 

This new well in the Northwest 
Thompsonville area flowed on calcu- 
lated open-flow potential 78 M.M 
c.f.d. from perforations in the First 
Hinnant field pay at 9,400-13 and 
9. 419-36 ft 


New oil found at 
Southwest Texas wildcat 


A deep test off the northeast side of 
East Telferner field in Victoria 
County, South Texas, found oil in the 
5.100-ft. Frio zone 

The discovery well is Catahoula Oil 


& Gas Co. | Owen Kolle in the 
Thomas Burnham Survey, A-132, 5 
miles southeast of Telferner. It flowed 
52 bbl. of oil daily on 10/64-in. choke 
from 5,100-ft. Frio pay through per- 
forations at 5,090-93 ft. Established 
production in the area is just below 
4,400 ft. in Frio. 


Refugio. Phil Power gas field in 
northwestern Refugio County has its 
third well. Humble Oil & Refining 
Co. 1 Mrs. Edith Clarkson in the B. F. 
West Survey, A-366, 6 miles north of 
Vidauri, flowed 1,315 M.c.f.d. on 
7/32-in. choke from perforations at 
4,419-23 ft. Open-flow rate was cal- 
culated at 2,500 M.c.f.d. The well is 
2 mile southwest of nearest produc- 
tion in the field. The other two wells 
in the field, 1 and 2 Mary Agnes 
Power Shay, were 5,000 and 5,500-ft. 


producers. 


Unproductive Texas 
salt dome finally 
yields gas strike 


A shallow sand gas well has been 
completed on the long-known, but 
until now unproductive Ferguson 
Crossing salt dome in Grimes Coun- 
ty, South Texas. 

Grimes County is one of the 
sparsely explored more inland coun- 
ties of the Upper coastal region. Only 
in three other places has any produc- 
tion been found. These have been 
small with development limited to 
one or two wells. 

Nearest production has been not 
less than 15 miles distant. 

Discovery well on the Ferguson 
Crossing dome is Texaco Inc.’s | 
R. P. Trant, in BBB&C Survey. It is 
productive of dry gas from Queen 
City sand, perforated at 1,726-32 ft. 
Flow through 21/64-in. choke tested 
1,230 M.c.f.d. with 589 psi. Ab- 
solute open flow is rated at 3,230 
M.c.f.d. 

What little other production there 
has been in the county has been from 
the geologically deeper Wilcox sands. 

Ferguson Crossing dome is on the 
western edge of the county, extend- 
ing under Brazos River into eastern 
Brazos County. Location of the well 
is 7 miles northwest of Piedmont, and 
about 10 miles southeast of Texas 
A&M College in Brazos County. 

The dome was discovered by Hum- 
ble Oil & Refining Co. in 1934 with 
a well that topped characteristic cap 
rock at 3,840 ft., and penetrated salt 
at 4,038 to 4,170 ft. 
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‘“‘Our men like to use 


Edward Mudwonder Valves... 


... what more 


could you ask for?” 


Ray Bounds, Tool Pusher for the 
Bay Drilling Corp., Thibodeaux, La., 
has an excellent reason for using 
Edward Mudwonder valves on the 
Drilling Barge Rome. Here’s what 
Ray says: 


*‘We've just drilled seven holes in ten 
months. And we're ready to start on 
number eight as soon as we get on lo- 
cation. If you know Southeast Louisiana, 
you know that these are deep wells— 
13,000 footers—and working pressures 
sometimes hit 2800 pounds. To keep up 
a schedule like this means we have to 
have high-class equipment and good 
crew morale. Having good equipment 
is the biggest morale booster we have. 


“‘Our Mudwonder mud valves are the 
kind of equipment the men like to use. 
Mudwonders are easy to open and close 
even at high pressure with heavy mud 
and seventy pounds per barrel of lost 
circulation material. If our Mudwonders 
need to be inspected or serviced, the 
men can tend to it quickly without re- 
moving the valves from the line. What 


more could you ask for?” 


The confidence Ray Bounds has 
in Edward Mudwonder valves is 
found wherever you go in the drill- 
ing fields. Mudwonder valves are 
built in 2”, 3” and 4” sizes, with 
screwed or flanged ends, for 2000 psi 
WP (4000 psi test) and 3000 psi WP 
(6000 psi test) service and in 2” size 
for 5000 psi WP (10,000 psi test) 
service. See your favorite oil field 
supply store, or write Edward 
Valves, Inc., 1212 W. 145th Street, 
East Chicago, Indiana. Subsidiary of 
Rockwell Manufacturing Company. 


EDWARD STEEL VALVES 


another fine prod 


ROCKWELL® 
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Ray Bounds, Tool Pusher for 
the Bay Drilling Corp., finds 
that his men like Edward Mud- 
wonder valves because they 
are easy to operate and easy 
to maintain. 


Mudwonder cut-away view 
shows the one-piece seat in- 
sert with Buna-N molded in- 
tegrally over steel wear rings; 
chromed gate with “‘T’’ slot 
connection; separated stain- 
less stem and double thread 
construction. 





Oklahoma drilling activity spreads over 


Second deep well shows 
in Oklahoma Panhandle 


The Guymon area of Hugoton field 
in Texas County, Oklahoma, has an- 
other deep Morrow Pennsylvanian gas 
discovery. It is Cities Service Oil Co. 
1 Heir-A in C SE NW 21-S5n-15eCM, 
south of a previous similar discovery. 

The well flowed 12,900 M.c.f.d., 
natural, from perforations at 6,148-50 
ft. More zone was uncovered at 6,128- 
38 ft. Gage was then 51,600 M.c.f.d. 
This discovery is south of Hamilton 
Brothers 1-16 Daily Unit in C SE NW 
16-5n-15eCM. That well flowed 11,- 
800 M.c.f.d. and 2% bbl. condensate 
per million on completion last winter. 
Perforations were at 6,120-30 and 
6,140-58 ft. 


Oil-gas discovery 
finaled in Panhandle 


Southwest Elmwood field in Beaver 
County, Oklahoma, gained a good 
well at Carter Division of Humble Oil 
& Refining Co.’s 1 Schlehofer in ¢ 
NW NW 2-1n-23eCM. 

The well flowed 276 bbl. of oil 
per day and 3,776 M.c.f.d. from Mor- 
row Pennsylvanian perforations at 
7,678-92 ft. Open flow was 4,263 
M.c.f.d., calculated. 


East Camrick. In this field, Carter 
1 Thomas, C NW SE 35-1n-20eCM, 
swabbed 262 bbl. of oil in 20 hours, 
or 314 bbl. per day. Morrow. per- 
forations were at 7,510-16 and 7,521- 
29 ft. 


Confirmation assured 
at Panhandle gasser 


Confirmation of a new Morrow 
Pennsylvanian gas discovery in Bea- 
ver County, Oklahoma Panhandle, is 
assured. Stekoll Petroleum Corp. 1-35 
Laughrin, C SW NE 35-3n-23eCM, 
flowed 7 M.M.c.f.d. from lower Mor- 
row perforations at 7,524-37 ft. 

This well is 4% miles north of 
Elmwood, 2 miles north of Northwest 
Elmwood field, and is a 1-mile-south 
offset and confirmer to 1-26 Ellis. 


Southwest Kansas. Perry Ranch 
Mississippian gas field in Comanche 
County, southwestern Kansas, appears 
assured of confirmation. 

Kern Drilling Co. 1 Shutte in SW 
NE 2-32s-l6w, 11 miles southeast of 
Wilmore and a northeast offset to 
Messman-Rinehart 1 Perry, discovery 
and lone well in the field, flowed 
1,800 M.c.f.d. and 28 bbl. of new oil 
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hours from 


4.810-22 ft 


in 6 Mississippian at 


Texas Panhandle. The Frass multi 
pay field in north-central Lipscomb 
County, Texas, has been confirmed 
and extended 2 miles west at Humble 
Oil & Refining Co. 1 Henry Frass, 
Jr. “F,” Section 19, Block 10, HT&B 
Survey. 

The upper Morrow gas well is 3 
miles northwest of Darrouzett. It was 
completed for a calculated open flow 
of 1,150 M.c.f.d. Completion was also 
made in middle and lower Morrow 
sand at 8,690-8,715 and 8,748-56 ft 
Open flow was 10,200 M.c.f.d. This 
is the third producer from Morrow 
sands in the field. 


Oklahoma’s Dewey 
adds sixth pool 


Western Oklahoma’s Dewey County 
has its sixth producing area. Carter 
Division of Humble Oil & Refining 
Co. completed 1 Spangler in C SW 
NE 13-17n-19w, west of West Valley 
Center field, flowing 48 bbl. of oil 
daily through 18/64-in. choke from 
Tonkawa Pennsylvanian sand at 7,820 
to 7,918 ft. Gas-oil ratio was 3,225:1. 


Ellis County. Two wells were com- 
pleted in this western Oklahoma 
county. Shell Oil Co. 1 Sheppard in 
C SE NW 12-23n-26w, Catesby field, 
flowed 3,100 M.c.f.d. and 10 bbl. 
condensate per million from Morrow 
Pennsylvanian sand through perfora- 
tions at 8,442 to 8.514 ft. 

At North Salon field, Shell 1-26 
Long, C NE SW 26-24n-24w, flowed 
5 M.M.c.f.d. and 8% bbl. condensate 
per million from Morrow at 7,875 to 
7,963 ft. This is the second well in 
this field. 


Woodward County field 
adds big gasser 


Woodward County’s Southeast 
Woodward field in northwestern Okla- 
a good gasser at Sun 
SW NE 23 


homa gained 
Oil Co. 1 Guthrie in 
22n-20w. 

The well flowed 18 M.M.c.f.d. on 
drill-stem test in the Morrow PennsyI- 
vanian at 8,241-89 ft. 

Grant County. In northern Okla- 
homa’s Grant County, Gungoll and 
Gungoll completed 1 Becker in NW 
NW 21-27n-4w for 600 bbl. of oil 
daily on 22/64-in. choke from Red 
Fork Pennsylvanian sand at 4,825 ft. 
This big well is in North Satchell 
Valley field. 


Gas-condensate strike 
finaled in Oklahoma 


Woodward County in northwestern 
Oklahoma has a new gas-condensate 
pool. Shell Oil Co. 1-21 State-Blasdel 
in C SW NE 21-23n-22w, 4 miles 
northwest of Tangler, was completed 
for a calculated open-flow potential 
of 5,850 M.c.f.d. from perforations in 
Morrow Pennsylvanian sand at 8,134 
to 8,172 ft. The well also made 8.5 
bbl. condensate per million. 

This new Pennsylvanian field is in 
the northwestern part of the county, 
6 miles southeast of Fort Supply field. 


Deep western Oklahoma 
gas field extended 


North Custer City field, a Hunton 
Siluro-Devonian prize Mobil Oil Co., 
was extended 1 mile east at 1 Webb 
Unit in C SE NW 23-15n-l6w. This 
well offsets the discovery well. It 
flowed 3,200 M.c.f.d. on test of Hun- 
ton at 14,194-14,337 ft. 

In Oklahoma, Apache Oil Corp. re- 
ports gas and distillate on drill-stem 
test of its wildcat 1 Sanders, C NE 
SW 11-16n-8w, in the Loyal area of 
Kingfisher County. 

The Manning zone was tested from 
7,942-8,089 ft. and the tool was open 
2 hours. Gas surfaced in 7 minutes 
and a 2,700 M.c.f. flow was gaged 
in 2 hours. The recovery included 288 
ft. of distillate-cut mud. Flow pres- 
sure was 85 lb. 

The well is 542 miles northwest of 
Apache’s 1 Snow, a major gas dis- 
covery. 


Oklahoma’s North Okarche 
adds third producer 


The third producer in North Okar- 
che field, Kingfisher County, West 
Central Oklahoma, is Ohio Oil Co. 1 
Mallen in C NW SE 18-15n-7w. 

This new well flowed 8 M.M.c.f.d. 
through 26/64-in. choke from Man- 
ning Mississippian sand through per- 
forations at 8,179-92 ft. 

In another Kingfisher County area, 
Sinclair Oil & Gas Co. 1 Myers in 
C NE SE 22-18n-7w, flowed 49 bbl. 
of oil in 1 hour on %-in. choke with 
219 M.c.f.d. from Manning at 7,010- 
46 ft. Humble’s 1 Crossley in C SW 
NW 14-18n-7w flowed 346 bbl. of 
oil in 6 hours on %-in. choke from the 
Manning at 6,952-7,009 ft. 

King-Stevenson Oil Co. 1 Myers in 
C SW NE 22-18n-7w, North Dover 


field, is a new producer. The well 
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entire state 





flowed 200 bbl. of oil per day on %4- 
in. choke from Manning sand at 


wf y hy s 
101223 Sizes and Pressures 
Oswego oil found at hb 
Kingfisher County well For Every Jo 

Kingfisher County in West Central | 
Oklahoma has a new Oswego Pennsyl- te i. 


vanian discovery at Jones and Pellow 
Oil Co. 1 Corrie in C NW NW 26- 
19n-6w, 2 miles southeast of East 
Hennessey pool 

The well was completed flowing 
254 bbl. of oil in 24 hours on %-in. 
choke from Oswego perforations at 
6,252-60 ft. Tubing pressure was 200 
psi., casing pressure 450 psi. 





















East Criner field gets 
well in Oklahoma 







McClain County’s East Criner field 
in South Central Oklahoma has a 
new well. It is Sinclair Oil & Gas Co. 
| Bingaman in SW SW 21-6n-3w. | 
Initial potential was 277 bbl. of oil 
in 24 hours on 10/64-in. choke. Flow | 
was from Bromide Ordovician sand 

perforations at 9,726-50 ft. 





















Southwest Oklahoma field 
extended in Comanche 


Southeast Sterling field, a 1959 dis- | 
covery in southwestern Oklahoma’s 
Comanche County, gained an exten- 
sion well at Woods Petroleum Co. 1 
Wilson in C NE NE 20-3n-9w. 

The well flowed 2,500 M.c.f.d. with 


















5 gal. condensate on test at 6,945-59 igs through 12” sizes of WECO Full Circle Con- 
ft. Another test at 7,033-55 ft. got | tact Unions meet every union need in the oil industry 
11,500 M.c.f.d. with 5 gal. conden- | 2 ' ; : 

sate. Test at 7.145-70 ft. got 1,250 | with perfect sealing, high performance service. 
M.c.f.d. 






Soundly engineered with a positive sealing ball 





Deep test. Gulf Oil Corp. will drill | [ 
a deep 16,000 ft. Springer Pennsyl- and cone seat, the components of WECO Unions are 
vanian sand wildcat in the Laverty dis- 
trict of Grady County. The 1 Wood 
is under way. Location is C WL SE 
NW 29-6n-8w 







correctly proportioned to provide maximum strength 








and union stability in every size. 









WECO Unions have pressure ranges from 1,000 


Skinner is new ver psi through 15,000 psi and are available from your 
at Oklahoma field 


The lower Skinner Pennsylvanian 
is a new pay in East Billings field, 
Noble County, northern Oklahoma. 
Texaco Inc. 2 Back is the discovery 










nearest supply store. 











. , t , a 4 U-8-88 
in SW NW SW 27-24n-2w. 

The well flowed 20 bbl. of oil in WELL EQUIPMENT MEG. CORP. 
45 minutes on '2-in. choke from per- HOUSTON, TEXAS 








forations at 4,256-62 ft. Flow was 
2.090 M.c.f.d. A later test made 27 
bbl. of oil and 25 bbl. load water in 
16 hours through %-in. choke and 
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1,032 M.c.f.d. The regular field pay 
is Mississippi Chat. It made 16 bbl. 
on swab test through open hole at 
4,426-43 ft. 


Dakota gas discovery 
completed in Utah 


Grand County, Utah, has new Da- 
kota Cretaceous gas production. B. W. 
Hancock 4 Government in SW SW 
9-17s-25e, 1 mile north of Entrada 
production at West Bar X field, flowed 
1,279 M.c.f.d. from Dakota at 3,858- 
86 ft. It also flowed gas from Cedar 
Mountain at 2,450 M.c.f.d. from 
3,956-78 ft. 


Southeast New Mexico 
gets Penn discovery 


Additional Pennsylvanian oil is in 
store for southeastern New Mexico as 
a result of a new discovery in Lea 
County, 20 miles southeast of Cap- 
rock. The discovery well is James 
G. Brown & Associates 1 Lion State 
in 9-14s-33e, 2 miles northwest of 
Saunders field, 2 miles southeast of 
Baum-Wolfcamp field. 

The pool opener pumped 250 bbl. 
of oii per day. Production is from 
perforations at 9,954-80 ft. 


Denver basin discovery 
completed in Nebraska 


Kimball County in western Ne- 
braska has a new “J” sand Dakota 
Cretaceous discovery at Wyoming 
Western Oil Co. and U. S. Smelting, 
Refining, & Mining Co. 1 Chamber- 
lain in C NW SW 26-14n-58w. 

The operators completed the well on 
pump for 276 bbl. of oil daily from 
perforations at 7,176-80 ft. The new 
field is 3 miles southwest of produc- 
tion in 19-14n-57w, a “J” sand pro- 
ducer. It lies 34% miles south of Bar- 
tow “J” sand production. 


Nebraska extension well 
flows Dakota oil 


An extension well to Russell field 
in Kimball County, Nebraska, was 
completed pumping 175 bbl. of oil 
daily. It is Braden Drilling Co. 5 Peter- 
son in SW NE 14-16n-S8w. 

Production is from “J” sand Dakota 
Cretaceous through perforations at 
7,105-7 ft. The well lies 4% mile west 
of field production. 


Denver basin. Other Denver basin 
news includes a small oil discovery in 
Yuma County, northeastern Colo- 
rado—the county’s first oil field. 

S. D. Johnson et al. completed | 
State in SW SW 16-2n-42w, 40 miles 
east of nearest basin production in 
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Colorado, pumping 11 bbl. per day 
from Lansing-Kansas City Pennsyl- 
vanian through perforations at 4,721- 
33 ft. The new field is 25 miles north- 
west of nearest Kansas and Nebraska 
production. No other drilling has been 
done in a 34%-mile radius. 


San Juan basin wells 
extend producing areas 


Two extensions were completed in 
South Blanco-Dakota Cretaceous field, 
Rio Arriba County, northwestern New 
Mexico. 

E] Paso Natural Gas Products Co. 
| National Cooperative Refinery 
Association in NE NE 3-26n-7w 
2.800 M.c.f.d. from Dakota 

perforations at 7,256-7,336 
miles west of Da- 


flowed 
through 
ft. This well is 1% 
kota production. 
North of the field 1 mile, El Paso 
127 Rincon Unit in NE NE 28-27n- 
6w flowed 4,717 M.c.f.d. from Dakota 
through perforations at 7,364-7,586 
ft. It is a dual completion with 1,499 


M.c.f.d. from Mesaverde Cretaceous. 


Deep New Mexico 
well still drilling 


A 15,000-ft. wildcat in south 
western Lea County, southeastern 
New Mexico, was drilling below 13,- 
145 ft. after flowing gas-condensate 
during drill-stem test in the lower 
Bend Pennsylvanian. It is Ohio Oil 
Co. 1 Lea Unit in 12-20s-34e, 15 
miles southwest of Monument and 
miles southwest of Shallow Pearl 
field 
A drill-stem test at 13,088-13,125 
ft. got 3,752 M.c.f.d. through %-in. 
choke. The test was open 4 hours, 
surfaced gas in 14 minutes, flowing 
to pits for 45 minutes. The rest of the 
test netted 3,224 M.c.f.d. with 388 
bbl. of condensate per day on 24/64- 
in. choke. Flow pressure ranged from 
2,400 to 3,460 psi. and shut-in pres- 
sure was 6,600 psi. in 1 hour. 
a test at 12,765-12,811 ft. 
in upper Bend flowed 3,331 M.c.f.d. 
through %4-in. choke. Recovery was 
990 ft. of condensate and 20 ft. 
heavily oil and gas-cut mud. Flowing 
pressure ranged from 1,300 to 2,240 
psi. Shut-in pressure was 6,920 psi. in 
This well also indicated 
Bone Springs during 


Earlier, 


30 minutes. 
production in 
drill-stem tests. 


Other area news. In east-central Lea 
County, 10 miles southeast of Loving- 
ton, Gulf Oil Corp. is drilling below 
5,386 ft. at 1 Cook in 29-16s-38e, 244 
miles southwest of Garrett field. 

This well is a 9,100-ft. wildcat. A 
drill-stem test at 5,300-86 ft. recov- 
ered 1,540 ft. of oil, 180 ft. of heavily 


oil and gas-cut mud, and 60 ft. muddy 
water. 

In the area 7 miles southeast of 
Maljamar in Lea County, James P. 
Dunigan | Dennus-Federal, a 9,000- 
ft. wildcat, found oil in the Abo reef. 
A drill-stem test at 8,556-96 ft. got 
30 bbl. of oil per hour. Location is in 
Section 33-17s-33e. It is slated as a 
deep wildcat inside shallow Corbin 
field. 


Rugeley field named 
in Matagorda County 


Potential test is reported at Humble 
Oil & Refining Co. | First City Na- 
tional Bank of Houston, a new gas- 
condensate discovery in Matagorda 
County, Texas Gulf Coast. The well, 
opener of Rugeley field, is 12 miies 
southeast of Bay City on the M. B. 
Nucklo Survey, A-66, Block 15. Near- 
est production is 2 miles north in 
Old Ocean field, Brazoria-Matagorda 
County, line. 

The well flowed 2,650 M.c.f.d. and 
48.3°-gravity condensate from Frio 
No. 30 perforations at 13,034-68 ft. 
Gas-liquid ratio is 14,000:1. Shut in 
tubing pressure was 8,335 psi.; bottom- 
hole shut-in pressure was 10,524 psi. 


Newton County. Oil Reserves Corp. 
+ Kirby-Winfrey flowed 271 bbl. of oil 
daily from perforations at 10,49t- 
10,502 ft. to give Quicksand Creek 
field in Newton County a good well. 

The flow as on 10/64-in. choke. 
The well is a confirmation to a 10,400- 
ft. Wilcox well opened in the field at 
1 Coline. Location is 3 miles north- 
east of Bon Wier in the Sarah Win- 
frey Survey, A-508. 


Texas Gulf Coast field 
adds new oil production 


New oil production was tapped in 
North Blessing field, Matagorda 
County, Texas. The well is Texaco 
Inc. 3 A. B. Pierce, 1 mile west of 
Blessing in Josiah Tilley Survey, A-93, 
Block 94. 

The well flowed 160 bbl. of 47.3°- 
gravity oil daily from F-6 Segment 2 
perforations at 6,960-70 ft. Flow was 
on 9/64-in. choke. 


Jefferson. Kilroy Co. of Texas Inc. 
and M. P. S. Production Co. and John 
W. Pace et al. 1 Doornbos Nodosaria 
Gas Unit 1 flowed absolute open flow 
of 16 M.M.c.f.d. from Nodosaria per- 
forations at 11,840-50 ft. This good 
well is in Port Arthur field, Jeffer- 
son County. Gas flow had 15 bbl. 
condensate per 1 M.M.c.f. Location is 
2% miles north of Port Arthur in the 
T&NO Survey, 17, A-244. 
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FAULTS ® SALT OVERHANGS 
UNCONFORMITIES ® CROSS BEDDING 
REGIONAL AND STRUCTURAL DIPS 


BARS AND PINCHOUTS 


the Schlumberger 
Continuous Dipmeter 


marks every 


geological feature! 


Closely spaced dip calculations have 
clearly marked the fault on the graph 
above. Other structural or depositional 
features are likewise recognizable by their 
characteristic dip patterns. 


F THE OF1L tNDUSTRY* 


a The Continuous Dipmeter gives you a 
SCHLUMBERGER wealth of geological information from a 
single bore hole. Call your nearest 
Schlumberger engineer for a discussion 
of the outstanding results obtained with 
the Continuous Dipmeter. 





ANY MAN GAN WEED-PROOF 
10.000 SQUARE FEET 
IN TEN MINUTES...with UREABOR 


Think of the savings—in time and money —this weed killer offers you! 
Ureasor is the special granular weed killer meeting all requirements 
of industrial users. A little does a lot! One DRY application of only 
1 to 2-Ibs. per 100 sq. ft. creates weed-free areas anywhere for a whole 
year! Ureasor is safe, effective, economical and convenient. It’s always 
ready for use direct from the bag—in the easiest possible way—to 
destroy weeds and protect your property from grass fires. 


A SPECIAL SPREADER simplifies and 
speeds UREABOR applications at low 
rates with accuracy. Spreader holds 
enough UREABOR to treat 1250 sq. ft 
without refilling; weighs a mere 6 Ibs. 
Width of the swath can be adjusted. 


Write for literature: 


UREABOR IS 2 HERBICIDES IN 1... 
The plant-destroying powers of 2 
proven herbicides are combined in 
this granular complex of sodium bor- 
ates and substituted urea (3-P-Chloro- 
phenyl, 1-1, dimethylurea) to yield 
superior, non-selective results. 


STANDARD PACKAGE IS 50 LBS. 
UREABOR is packed in multiwall paper 
sacks for easy handling—easy stor- 
ing. A convenient package, easily 
disposable, for spotting at predeter- 
mined intervals to facilitate large- 
area applications. 


UNITED STATES BORAX & CHEMICAL CORPORATION 


630 SHATTO PLACE * LOS ANGELES 5, CALIFORNIA 
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Remote Rio Grande 
wildcat slated in Texas 


Edwards lime will be the objective 
of a remote wildcat to be drilled in 
Webb County, 35 miles northwest of 
Laredo in the Galan field area. Co- 
pano Oil Co. will drill 2-A Ed Rachal 
on the Joaquin Galan Grant. Objective 
will be 10,000 ft. 

This well is 3,044 ft. northwest from 
southeast line of lease in Pilotes Tract, 
and 10,409 ft. south, 34° 21 min. 
west of 1-A in Galan field. Spot is 
about 1,200 ft. west and 15,500 ft. 
south from northeast corner of Survey 
1837, 3,200 ft. east of Rio Grande. 

The new location takes on added in- 
terest since Galan is the westernmost 
anchor of South Texas’ Edwards trend. 
This places it more than 200 miles 
west of the easternmost point on the 
deep Edwards trend, recently estab- 
lished in Word field, Lavaca County, 
by Mobil Oil Co. 


Oklahoma drilling 
centers in north, south 


Northwestern and southern Okla- 
homa grabbed the drilling spotlight 
with developments of interest in sev- 
eral sectors. 

An indicated second producer for 
South Whitebead field in Garvin 
County is Nelson and Spain Drilling 
Co. 1 Freeman in NW SE NE 22- 
3n-lw. 

Recovery was 180 ft. of oil on a 
drill-stem test at 4,599-4,616 ft. This 
well offsets the 1 Isaac in C SW NE 
22 which flowed 84 bbl. of oil daily 
on 10/64-in. choke from Second Bro- 
mide Ordovician sand at 4,636-38 ft. 

Deep production is indicated at an 
offset well in West Criner field, Mc- 
Clain County. The well is Weimer & 
Fitzhugh 1 Whitney in C SE SW 23- 
6n-4w, south of the field discovery 
well. 

Recovery was 450 ft. of oil and 30 
ft. of oil-cut mud on a drill-stem test 
at 11,733-69 ft. in Bromide Ordovi- 
cian sands. The discovery well was 
the 1 Hester in C W% NE SW 23. 
That Bromide well flowed 421 bbl. 
of oil per day from 11,852-11,904 
ft. on “%-choke. 

Dual production is reported at a 
second producer for West Flint Creek 
field in C SW SW 26-6n-3w. The 
well is Fain Porter Drilling Co. 1 
Buck. It flowed 11 bbl. of oil hourly 
on 20/64-in. choke from Siluro-De- 
vonian Hunton at 8,174-94 ft., and 
15 bbl. in 8 hours through 20/64-in. 
choke from Bromide sands at 9,125- 
36 and 9,152-60 ft. before dying. 


Northwest. The 
vanian sand was 


Morrow Pennsyl- 
good for 10,900 


58, NO. 20 


M.c.f.d. at Pan American Petroleum 
Corp. 1 Evans in C SW NE 24-2n- 
24eCm, on the south side of South 
Ridgeway field, Beaver County. The 
well lies just northwest of Como oil 
field. 

At Southwest Elmwood field, Car- 
ter Division of Humble Oil & Refin- 
ing Co. 1 Schlehofer in C NW NW 
2-1n-23eCM, flowed 2,060 M.c.f.d. 
on 18/64-in. choke with 81 bbl. of 
oil and 9 bbl. acid water in 17 hours 
from Morrow perforations at 7,678- 
92 ft. 

Shell Oil Co. 1-8 Jones-State in 
SW SE NW 8-2n-26eCm, South 
Ridgeway field, flowed 30,500 M.c. 
f.d. and 3 bbl. condensate per million 
from Tonkawa at 5,718-33 ft. 


Discovery wells 


COLORADO 
Montezuma County: 

Thomas L. Nabers Associates 2 Rowley, 
SW SW 6-36n-18w. IPF 29 BOPD, 30 
BWPD, 328 M.c.f.d., 22/64-in. choke, 
TP 135 psi. Paradox “A” 5,399-5,419 
ft. TD 5,719 ft. Paradox discovery, new 
field. 


OFFSHORE LOUISIANA 
Vermilion area, Vermilion Parish: 

Vermilion-Blk. 101. Union Producing Co. 
and Mississippi River Fuel 1 OCS-0564. 
IPF 25 BCPD, 2,980 M.c.f.d., TP 2,500 
psi. 51°, GOR 117,000:1. 7,494-7,511 ft. 
TD 8,075 ft. PBTD 8,032 ft. New gas 
discovery. 


SOUTH LOUISIANA 
Cameron Parish: 

Texaco Inc. 1 Cameron Meadows Land, 
21-14s-14w. IPF 202 BOPD, 6/64-in. 
choke, TP 1,600 psi., 62.2°, GOR 944:1. 
8,231-41 ft. TD 10,000 ft. New oil dis- 
covery. 

Jefferson Davis Parish: 

California Co. 1 J. M. Pettijean, 17-11s- 
4w. IPF BOPD, 8,200 M.c.f.d., 18/64- 
in. choke, TP 8,200 psi., 57.1°, GLR 31, 
284:1, 11,461-81 ft. TD 14,650 ft. 
PBTD 11,491 ft. Gas discovery. 


MONTANA 
Musselshell County: 

Continental Oil Co.-American Climax 1 
DeJaegher, C SE NE 31-11n-3le. IPP 
177 BOPD, 33.6°, Tyler “A” sand 
4,302-16 ft. TD 4,635 ft. Tyler discov- 
ery, opens North Melstone field. 


NEBRASKA 
Cheyenne County: 
Ohio Oil Co. 1 O'Connell, NE NW SE 
31-13n-S0w. IPP 56 BOPD, 30% water, 
“J” sand discovery, new field. TD 
5,073 ft. 


NEW MEXICO 
Chaves County: 

J. F. McAdam et al. 1 Dekalb-Federal, 7 
miles northeast of Roswell in 27-19s- 
25e. IPF 38 BOPD, %-in. choke, 26°, 
San Andres 880-902 ft. TD 906 ft. New 
oil discovery. 


San Juan County: 

Redfern & Herd 1 Smith, NW SE 12- 
29n-13w. IPF 3,163 Muc.f.d., %-in. 
choke, SITP 1,095 psi., SICP 2,158 psi. 
Dakota 5,994-6,142 ft. TD 6,250 ft. 
New Dakota gas pool. 


OHIO 
Perry County: 
Walsmith Drilling Co. 1 F. Walsmith, 
Sec. 30, Pike Twp. IPF 3,300 M.c.f.d., 
natural, IRP 1,080 psi. Clinton 3,220-32 

ft. New gas discovery. 


TEXAS PANHANDLE 
Lipscomb County: 
idgmorr Oil Co. 1 Parker, OWPD, Sec. 
711, Blk. 43, H&TC Sur., 7 miles north- 
east of Lipscomb, IPCAOF 1,300 
M.c.f.d., Cleveland 7,730-42 ft. TD 
7,850 ft. New gas discovery. 


SOUTH TEXAS 
Bee County: 

Lively & Marino 1 J. R. Dougherty Est., 
6 miles southeast Beeville in H&GN 
Sur., A-186. IPAOF 2,700 M.c.f.d., dry, 
Frio 3,210-18 ft. TD 4,507 ft. New gas 
discovery. 

Wilson County: 

Forest Oil Corp. 1 Mrs. T. D. Manford 
et al., 8 miles southeast Stockdale in 
Jose F. Rodriguez Sur., A-263. IPAOF 
6 M.c.f.d., lower Wilcox 4,374-79 ft. 
Revives old Denhawkin field. TD 4,515 
ft. New gas discovery. 


WEST TEXAS 
Ector County: 
Ashmun & Hilliard 3, Ltd. 1 Frank Cow- 
den, 6 miles north Goldsmith in Sec. 
11, Blk. 44, T-1-N, T&P Sur. IPP 33 
BOPD, plus 70% water, 30.2°, GOR 
200:1. San Andres 4,286-4,390 ft. TD 
9,500 ft. New oil discovery. 
Lubbock County: 
Honolulu Oil Corp. 1 Graham Holmes, 
5 miles northwest of Lubbock in Sec. 
26, Blk. JS, EL&RR Sur. IPP 123 
BOPD, plus 52% water, 26.2°, GOR 
71:1. Clear Fork 5,566-70 etc. TD 8,120 
ft. New oil discovery. 


WEST CENTRAL TEXAS 
Coleman County: 
Daya Operating Co. 1 Lester S. West, 
WWO, 4 miles northeast of Valera in 
Sec. 40, BBB&C Sur. IPF 260 M.cf.d., 
Morris 2,570-90 ft. TD 3,137 ft. PBTD 
2,917 ft. New gas discovery. 
Palo Pinto County: 

Pan American Petroleum Corp. 1 Ada 
Graves, 1 mile south of production and 
3 miles southeast of Brad in SA&MG 
Sur. 412. IPAOF 840 M.c.f.d., Big Sa- 
line 3,631-35 ft. TD 3,970 ft. PBTD 
3,654 ft. New gas discovery. 

Parker County: 

Lone Star Producing Co. 1 J. W. Sturdi- 
vant, 3 miles northwest of Springtown 
in John Montgomery Sur. A-878. 
IPCAOF 6,100 M.c.f.d., Bend conglom- 
erate 5,290-5,300 ft. TD 5,900 ft. New 
gas discovery. 

Shackelford County: 

West Central Drilling Co. 1 Mrs. W. G. 
Green et al., 12 miles southwest of Al- 
bany in Sec. 68, Blk. 12, T&P Sur. IPF 
97 BOPD, 12/64-in. choke, 39°, GOR 
1,850:1, TP 500 psi., CP pkr. Gardner 
sand 3,669-72 ft. TD 5,005 ft. PBTD 
3,698 ft. New oil discovery. 


WYOMING 
Campbell County: 

True Oil Co. et al. 1 Wolff “D,” C SE 
NE 35-49n-71w. IPP 125 BOPD, Minne- 
lusa 9,971-98 ft. TD 10,030 ft. Minne- 
lusa discovery of Southwest Timber 
Creek field. 


Sweetwater County: 

Continental Oil Co. 5-2 Unit, C NW NE 
5-17n-99w. IPF 10,624 M.c.f.d., open 
flow, TP 50 psi. Almond 4,816-30 ft. 
ne 5,125 ft. Almond discovery, new 
ield. 
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John G. Hurd... Texas independents’ new chief. 


TIPRO Interests to Expand 


@ Hurd says the association will not be restricted to 


state problems during his term as president. 


OFFICIALS of the Interior and De- 
fense Departments and key congres- 
sional members are apt to become 
much better acquainted with the Texas 
Independent Producers and Royalty 
Owners Association during the next 
year. 

Last week some of these officials 
met that organization’s new president, 
John G. Hurd, 45-year-old Laredo, 
Tex., independent, for the first time 
at a TIPRO-inspired Washington con- 
ference on the oil import-control pro- 
gram. (See story, p. 91). 

Hurd is a tough man to handle in 
a debate. And it is almost certain 


that Washington will get more than 
just this one look at his talent in this 
field. 

For in his first official words early 
in May as TIPRO president, the good- 
looking Texan told his fellow mem- 
bers that the association under his ad- 
ministration would not restrict itself 
solely to state problems. TIPRO, he 
pointed out, has a membership com- 
parable to that of any association of 
independents in the country. In a 
broad hint of what is to come, Hurd 
“TIPRO does not and will not 
any jurisdictional bound- 


said, 
recognize 


aries 


A wise choice ... It would have been 
hard for the association to have found 
a man better qualified to do some 
scrapping in the nation’s capitol if 
that is its aim. 

For one thing, Hurd knows the legal 
He is a graduate of the Har- 
vard University Law School (class of 
1937) and was a practicing attorney 
before leaving that profession for the 


oil business. 


ropes. 


Following service from 1941-45 
during World War II as a naval 
intelligence officer on fleet duty in 
the Atlantic and Mediterranean thea- 
ters, Hurd joined Radcliffe Killam in 
an oil partnership which they still op- 
erate as Killam & Hurd. 

He has since expanded into oil gath- 
ering as a vice president of Texpata 
Pipe Line Co. and has acquired sub- 
stantial ranching interests. 

The South Texan has a world of 
poise. He speaks clearly and easily 
in a surprisingly deep bass voice. 

As chairman last year of TIPRO’s 
natural-gas committee, he is not un- 
aware of the pitfalls and frustrations 
in trying to accomplish something in 
Washington. 

He has been a member of the ex- 
ecutive committee of TIPRO since 
1957. 

Also a member of the Texas Mid- 
Continent Oil and Gas Association, 
he has served that organization as a 
director since 1949. 

Hurd has been almost constantly 
active on behalf of civic and charitable 
organizations and his church. He was 
president of the Laredo Community 
Chest in 1948-49, president of the La- 
redo Chamber of Commerce from 
1955-57, a chapter chairman of the 
American Red Cross in 1954, and 
has served as an executive committee 
member of the Gulf Coast Council of 
the Boy Scouts of America since 
1956. ' 

Along with his other business in- 
terests, he is a director of the La- 
redo Savings and Loan Association 
and of a Laredo bank. 





>» >» >» Personals 


Burnett J. Schulz has been named 
laboratory liaison manager of Mobil 
International Oil Co.’s products re- 
search and planning department. He 
has been technical director of the 
products service section at Mobil’s 
Paulsboro, N. J., laboratory. 


Frank P. Troseth, district geophy- 
sicist in New Orleans for Mobil Oil 
Co., has been named district explora- 
tion superintendent in Roswell, N. M. 
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Preston G. Rennie, district engineer 
with Sohio Petroleum Co. in Pauls 
Valley, Okla., has been promoted to 
head of the operations engineering 
section for Sohio in Oklahoma City. 


Sidney M. Brunson has been named 
project manager for engineering and 
construction of the new ethylene di- 
chloride plant of C.S.R.C.-Dow rey. 
Ltd., in Melbourne, Australia. Brun- 
son has been assistant production 
superintendent of the vinyl-vinylidene 
chloride department in Dow Chemi- 
cal’s Texas division 


Lawrence A. Kimpton, chancellor 
of the University of Chicago, will join 
Standard Oil Co. (Ind.) as soon as a 
successor is elected by the university. 
Kimpton will undertake special assign- 
ments for Indiana Standard. He has 
been a director of the company since 
1958. 


H. L. Keller, senior assistant divi- 
sion manager for Phillips Petroleum 
Co.’s St. Louis sales division, has been 
appointed manager. He succeeds Wil- 
lard R. Johnson, who has been named 
consultant for the division. 
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John W. Green, assistant general 
sales manager, domestic sales depart- 
ment, for Texaco Inc., has been elected 
vice president in charge of domestic 
sales. He succeeds I. G. Morgan, who 
has been transferred to Los Angeles 
as vice president and assistant to 
James T. Wood, Jr., Texaco’s senior 
vice president on the West Coast. 


GREEN MORGAN 


Green has been with the company 
1935 and has served as Houston 
southern re- 
gional manager, and northern 
regional sales manager. Morgan was 
assistant general sales manager of the 
Pacific Coast region and general man- 
ager of the sales department in Los 
Angeles before elected vice 
president in January. 


since 


division sales manager, 


sales 


being 


F. Drake Parker, vice president of 
Arthur G. McKee & Co., has been 
appointed managing director of Mc- 
Kee Head Wrightson, Ltd., with head- 
quarters in London. Douglas H. Car- 
ter, director and general manager of 
Head Wrightson Processes, Ltd., has 
been appointed director and general 
manager of McKee Head Wrightson, 
which is jointly owned by Arthur G. 
McKee & Co. and Head Wrightson & 
Co., Ltd 


Trunkline Gas Co. has named three 
district managers of exploration, a new 
post in the production and gas supply 
department. The new managers are 
Raymond E. Fairchild, Houston dis- 
trict; Robert H. Dickerson, Corpus 
Christi. Tex., district; and Wallace K. 
Cox, Lafayette, La., district. 


L. R. Newfarmer, Pacific Coast 
area exploration manager for Shell 
Oil Co., has been appointed explora- 
tion manager in charge of special in- 
vestigations not assigned to the ex- 
ploration and production areas. He 
will headquarter in Houston. New- 
farmer has been with Shell since 
1936. He was exploration manager in 
Houston before moving to Los Ange- 
les. The new appointment is effective 
June 15. 


Carl R. Temple, district superin- 
tendent for Sohio Petroleum Co. in 
Centralia, Ill., has joined Mississippi 
River Fuel Corp. in St. Louis as super- 
intendent of gas storage. 
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Harry Miller, assistant regional 
manager of production for Continental 
Oil Co. in Oklahoma City, has been 
promoted to central region manager 
of production. He succeeds R. G. 
Parker, who was promoted to assistant 
general manager of the central region 
last week. Miller and Parker will con- 
tinue to headquarter in Oklahoma 
City. 


C. F. Martineau, special assistant 
to the general manager in Shell Oil 
Co.’s head office marketing depart- 
ment, has been named manager of the 
Detroit marketing division. 


Paul V. Hodge, equipment manager 
for Geophysical Service, Inc., has been 
appointed head of the company’s 
marine operations with headquarters 
in London. Jack V. McManus, chief 
field service engineer, will succeed 
Hodge as equipment manager. Mc- 
Manus will continue to headquarter 
in Dallas. A. L. Sackery will succeed 
McManus. Carl O. Jackson, Calgary, 
has been transferred to Dallas as 
mechanical equipment supervisor. 


A. C. Polk has been named presi- 
dent of Dowell of Canada, Ltd., suc- 
ceeding John G. Staudt. Polk is also 
executive vice president and general 
manager of Dow Chemical Co.’s Dow- 
ell Division. W. R. Graves will con- 
tinue as executive vice president and 
general manager of Dowell of Canada. 


Jorge Mejia has been appointed 
Mobil International Oil Co. regional 
executive for Central America, the 
Pacific Coast nations of South Amer- 
ica, and Argentina. Howard Bird, Jr., 


MEJIA BIRD 


formerly a regional executive for Latin 
America, has been appointed regional 
executive for Germany, Holland, and 
Belgium. 


Ray R. Hawthorne has been named 
regional gas supervisor for Atlantic 
Refining Co.’s Texas Gulf Coast Re- 
gion. He succeeds William H. Hogan, 
who was named Mid-Continent re- 
gional gas supervisor several months 
ago. Thomas J. McBryde, assistant to 
the area geologist in Dallas, will suc- 
ceed Hawthorne as administrative 
assistant to the regional manager, 
Texas Gulf Coast region. 


> > Pb Personals 


Gordon W. Jones, manager of tech- 
nical services for M. W. Kellogg Co.., 
has been appointed assistant vice presi- 
dent and director 
of construction. He 
will be responsible 
for all construction 
activities in North 
and South Amer- 
ica and for devel- 
opment of con- 
struction methods. 

Jones joined Kel- 

logg in 1929. He 

has been resident manager On many 
Kellogg projects including an Au- 
stralian refinery and a refinery com- 
plex in Scotland. He formerly was 
construction manager of Kellogg In- 
ternational Corp., Ltd., London. 


Herbert Willetts, president of Mobil 
Oil Co. and executive vice president 
of Socony Mobil Oil Co., Inc. and 
W. R. Stott, vice president of Standard 
Oil Co. (N. J.), have been elected di- 
rectors of American Petroleum In- 
stitute. Morgan J. Davis, president of 
Humble Oil & Refining Co., has been 
elected to the API executive commit- 
tee. Davis has been a director since 
1957. Willetts succeeds R. L. Minck- 
ler, retired senior vice president of 
Mobil, on the API board. Stott suc- 
ceeds Eugene Holman, retired Jersey 
Standard chairman. 


Millard Temple, Tidewater Oil Co., 
has been named chairman of the new 
South Louisiana chapter of Natural 
Gasoline Association of America. 
Other officers are Russell Abernathy, 
Amerada Petroleum Corp., vice chair- 
man, and David S. Morse, Ingersoll- 
Rand Co., secretary-treasurer. The 
executive board also includes W. R. 
Brown, Texaco Inc.; Robert M. Hip- 
pard, Shell Oil Co.; Dr. Z. I. Loflin, 
Southwestern Louisiana Institute and 
Computing-Research Associates; 
George Caraway, Atlantic Refining 
Co.; D. D. Jones, Cameron Iron 
Works; and Walter Taber, Clark 
Brothers Co. First meeting of the 
group was to be held Monday, 
May 16. 


L. W. Stoesz, exploration manager 
in Shell Oil Co.’s Casper, Wyo., divi- 
sion, has been named Oklahoma divi- 
sion exploration manager. He succeeds 
G. H. Thompson, who has been trans- 
ferred to Denver as area geologist. 


Robert L. Evans, junior gas engi- 
neer with Atlantic Refining Co. in 
Dallas, has joined Allied Chemical 
Corp.’s solvay division in Baton 
Rouge, La., as process engineer. 








Management Changes Made by Sunray Companies 


A NEW LINE UP of top Sunray Mid-Continent Oil Co. and DX Sunray Oil Co. 
officers was named by directors last week. C. H. Wright, left, Sunray chairman, 
has stepped down to become chairman of the finance committee. R. W. McDowell, 
center, Sunray vice chairman and DX Sunray president, has succeeded Wright as 
chairman of the parent company. Stanley D. Breitweiser, standing, right, executive 
vice president of DX Sunray, has succeeded McDowell as president. Paul E. 
Taliaferro, right, has been reelected president and chief executive officer of 
Sunray. W. C. Whaley, standing, left, has been reelected chairman of Sunray’s 
executive committee. Three new sales vice presidents were named by DX Sunray 
after Breitweiser’s election. They are N. B. Ingram, retail sales; Floyd L. Miles, 


wholesale marketing; and Frank B. 
portation. 


J. A. Vickers, president of Vickers 
Petroleum Co.; C. Y. Thomas, chair- 
man, Spencer Chemical Co.; and 
R. L. Wagner, administrative vice 
president of Great Lakes Pipe Line 
Co., have been elected to the execu- 
tive committee of Midwest Research 
Institute. Harry Moreland, president 
of Great Lakes Pipe Line Co., is an 
ex officio member of the committee. 
Dr. Nat C. Robertson, vice president, 
Spencer Chemical, has been elected a 
trustee of the Institute. Moreland, 
Thomas, and L. L. Dresser, president 
of Dresser Engineering Co., have been 
reelected trustees. 


Dr. Kenneth Johnson, director of 
acrilan manufacturing for Chem- 
strand Corp., has been named direc- 
tor, research administration, for 
Chemstrand Research Center, Inc. 
Louis D. Scott, manufacturing man- 
ager of Chemstrand’s Decatur, Ala., 
acrylic fiber plant, will succeed John- 
son. 


Hamilton P. Dendel, assistant to 
the executive vice president of Stand- 
ard Oil Co. (Ind.), has been appointed 
district manager in Rochester, N. Y., 
for American Oil Co. 
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Fulenwider, 


products supply and trans- 


C. G. Goss, a senior design and 
construction engineer for Phillips Pe- 
troleum Co., has been named chief 
engineer for Phillips Pipe Line Co. 
D. W. Calvert, senior design and con- 
struction engineer, has been appointed 
assistant to the manager of Phillips 
Petroleum’s supply and transportation 
department. 


C. James Bulla, staff assistant in the 
gas-purchase division of Northern Na- 
tural Gas Co.’s gas-supply department, 
has been appointed gas buyer, a new 
position. James P. Coyle and Richard 
L. Torezon, gas-purchase engineers, 
also have been named gas buyers. 


Tom Hopson, engineer in Service 
Pipe Line Co.’s Tulsa electrical sec- 
tion, has been transferred to the East 
Texas division as an engineer. He will 
headquarter in Fort Worth. Hopson 
succeeds J. C. Peard, who recently 
was transferred to Baytown, Tex. 


Alvin M. Hutchison, manager of 
transmission for Ohio Fuel Gas Co., 
has been elected a vice president of 
the company. Hutchison has been with 
Ohio Fuel since 1930. He was named 
transmission manager in January. 


> > >» Personals 


L. H. True, president of Magnolia 
Pipe Line Co., has been elected a vice 
president and reelected a director of 
South Saskatchewan Pipe Line Co., 
Regina. South Saskatchewan is par- 
tially owned by Mobil Oil of Canada. 
Ross Madole, general] attorney for 
Magnolia Pipe Line, has been elected 
vice president and a director of South 
Saskatchewan. E. J. Wacker, Jr., vice 
president of Magnolia, has been 
elected a director. 


A. G. Prasil has been named chief 
engineer for Southern Union Gas Co. 
He will be in charge of engineering 
operations in the company’s gathering, 
processing, transmission, and distribu- 
tion systems in Texas, New Mexico, 
Arizona, and Colorado. Prasil joined 
Southern Union in 1958 as engineer. 


Arthur W. Manley, vice president 
and secretary of Mississippi River 
Fuel Corp., has been elected executive 
vice president of the pipeline division. 


M. W. Patterson, retail sales man- 
ager in Chicago for Cities Service Oil 
Co., has been named Chicago regional 
sales manager. He succeeds James M. 
Ross, who has retired after 36 years 
with the company. F. L. Thorne will 
succeed Patterson. 


Dr. H. F. Harnsberger has been ap- 
pointed supervising research chemist 
in the petroleum process research sec- 
tion at California Research Corp.’s 
Richmond, Calif., laboratory. 


Joseph K. Rob- 
erts, retired direc- 
tor and vice presi- 
dent of Standard 
Oil Co. (Ind.), has 
been elected a di- 
rector of Scientific 
Design Co., Inc., 
New York. He also 
will be a consult- 

ant to the company, which designs 
and builds chemical plants. Roberts 
was vice president, research and de- 
velopment, for Indiana Standard be- 
fore his retirement earlier this year. 


Dr. George A. Weisgerber and 
Richard O. Adams have been named 
research associates by Esso Research 
& Engineering Co. Adams, now on 
special assignment with Standard Oil 
Co. (N. J.), will be in Esso Research’s 
marketing technical division as area 
contact for affiliated companies in 
North America and the Caribbean. 
Weisgerber will be in the products re- 
search division. 
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Clifford B. Marshall, vice president, 
a director, and vice chairman of the 
executive committee of Standard- 
Vacuum Oil Co., has been elected 
executive vice president. He is first to 
hold this titlke with Stanvac. J. W. 
Gwinn has been named head of ex- 
ploration activities for Stanvac suc- 
ceeding George F. Barnwell, who has 


MARSHALL GWINN 


retired. Marshall was general manager 
in charge of marketing operations in 
India, Pakistan, Burma, and Ceylon 
at one time. He later was chief nego- 
tiator of an agreement with the Gov- 
ernment of India to build a $35- 
million refinery in Bombay. Gwinn 
joined Stanvac in 1947 as chief geolo- 
gist in Indonesia after serving with 
other Standard Oil Co. (N. J.) affili- 
ates in the U. S., Latin America, and 
Cuba 


C. W. Couser, district geologist in 
charge of the Fort Smith, Ark., office 
of Humble Oil & Refining Co.'s 
Carter Division, has been named dis- 
trict exploration manager in Pitts- 
burgh. The appointment is effective 
June 1. 


Gus G. Douglas, area engineer for 
Texaco Inc., in Winfield, Kans., has 
been promoted to production foreman 
in McLeansboro, III. 


Bob Stuard, driiling superintendent 
of Coral Drilling Co., Inc., has been 
elected a vice president of the com- 
pany. 


L. R. Mills, vice president and 
treasurer of Crown Central Petroleum 
Corp., has been elected a director of 
the company. 


G. E. Burpee, manager of Shell Oil 
Co.’s Houston area production de- 
partment, has been named assistant 
to the vice president in Houston. The 
appointment is effective June 1. 


P. L. Dana, vice president of J. M. 
Huber Corp., will be in charge of the 
company’s new oil and gas division 
headquarters in Denver. The divi- 
sion office will be moved to Denver 
from Borger, Tex., June 1. 


Vv. C. Davis has been appointed 
supervising research engineer, instru- 
ment development and maintenance, 
in the general services division of 
California Research Corp.’s_ Rich- 
mond, Calif., laboratory. 


H. V. Aiguier, tool pusher with 
Helmerich & Payne, Inc., has been 
transferred to Ozona, Tex., from Lov- 
ington, N. M. 


Paul S. Ache, Jr., area engineer 
with United Producing Co., Inc., in 
Denver, has been promoted to senior 
petroleum engineer in Houston. 


W. F. Robertson, district geologist 
with Pure Oil Co., has been trans- 
ferred to Durango, Colo., from Bill- 
ings, Mont. He will be succeeded in 
Billings by R. A. Saunders. 


Burdette A. Ogle has resigned as 
executive vice president of Cabeen 
Exploration Corp. to form Ogle Corp., 
Denver. He will continue as a con- 
sultant to Cabeen. 


Anthony R. Ciuffreda has been ap- 
pointed engineering associate by Esso 
Research & Engineering Co. 


> > » Personals 


P. S. Magruder has been named 
assistant to the president of Mobil 
Oil Co. He will headquarter in Los 
Angeles and will ‘ 
be concerned main- 
ly with the Pacific 
Coast area. Mag- a 
ruder was executive 
vice president of 
General Petroleum 
Corp. before it 
was merged with 
Mobil. Magruder 
also will be pro- 
posed by Mobil to 
fill the vacancy on the board of West- 
ern Oil and Gas Association created 
by retirement of Robert L. Minckler, 
Mobil senior vice president. Minckler’s 
retirement, announced earlier, became 
effective May 1. 


MAGRUDER 


G. B. McGillivray, manager of Ca- 
nadian Petroleum Association’s Sas- 
katchewan division, will head the as- 
sociation’s new liaison office in Vic- 
toria, B. C. The office will open 
June 1. 


Dwain C. McCoy, lease foreman 
for Shell Oil Co. in Great Bend, Kans., 
has been promoted to production fore- 
man in Glendive, Mont. 


C. E. Wilson, production foreman 
for Continental Oil Co., has been 
transferred to Cherokee, Okla., from 
Wewoka, Okla. 


Harry A. Wahl, Jr., has joined 
Continental Oil Co.’s research divi- 
sion as research engineer, well-engi- 
neering section. 


R. D. Coles, Jr., exploitation engi- 
neer with Shell Oil Co., has been 
transferred to Los Angeles from Farm- 
ington, N. M. 





> > » Deaths 


George Frederick von Bieberstein, 
57, a refinery supervisor for Arabian 
American Oil Co. in Ras Tanura, 
Saudi Arabia, died May 2 in Ras Ta- 
nura after a heart attack. Von Bieber- 
stein was with Texaco Inc. in West 
Tulsa before joining Aramco. 


Claude Speir, 50, production super- 
intendent for S. D. Jarvis Co., died 
May | in an Olney, Ill., hospital. 


Rowell A. Billups, 61, founder of 
Billups Eastern Petroleum Co. and 
Billups Western Petroleum Co., inde- 
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pendent marketing firms, died May 9 
in Baton Rouge, La. 


Norman G. Davidson, retired vice 
president of Golden Bear Oil Co., died 
May 5 in Glendale, Calif., after a 
long illness. 


John Louis Puterbaugh, 80, retired 
vice president of the old Trinity Cot- 
ton Co., died May 6 in Dallas after a 
heart attack. 


Herman W. Mayhew, 81, chairman 
of Mayhew Machine Co., Inc., and 
Mayhew Supply Co., Dallas, died May 


10 in Dallas. Mayhew was a pioneer 
in development of portable drilling 
rigs for geophysical work. The May- 
hew companies, currently among the 
country’s major manufacturers and 
suppliers of geophysical rigs, grew 
from a small machine shop Mayhew 
opened in Dallas in 1923. 


Benjamin W. Nedbalek, 51, division 
manager and a director of Texaco- 
Cities Service Pipe Line Co., died 
May 11 in a Tulsa hospital. Nedbalek 
moved to Tulsa from Dallas in 1941. 
He had been with the company and 
its affiliates for 24 years. 
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California holds 
top place in 
gasoline sales 


Production 
Crude stocks 
Completions 
Refinery runs 


Kerosine stocks 
Residual stocks 


Total imports 





BY JOHN C. CASPER 


Gasoline stocks 


Distillate stocks 


LATEST 
WEEK 


6,791,550 
262,694,000 
803 
7,788,000 
218,772,000 
21,468,000 
83,501,000 
38,705,000 


Four product stocks 362,446,000 


1,672,200 


Change from 
WEEK AGO 


227,605 
769,000 
54 
157,000 
752,000 
1,444,000 
2,126,000 
615,000 
2,203,000 
65,900 


DOWN 


A quick look at the highlights . . . 


DOWN 
UP 


Change from 
YEAR AGO 


437,420 
7,667,000 
225 
66,000 
10,353,000 
148,000 
4,154,000 
16,848,000 
10,797,000 
298,200 








CALIFORNIA AGAIN LED all states last year in 
sales of gasoline. This state also reported the largest 
volumetric gain over 1958. The largest percentage 
gain also was on the West Coast. Gasoline sales in 
Washington were up 13.1%. 

Data for the table are compiled each year by 
the Department of Statistics of the American Petro- 
leum Institute from information supplied by tax 
departments of the various state governments. The 
figures reflect, as nearly as is possible to determine 
it, gasoline consumption by states. The totals in- 
clude all gasoline whether sold for taxable or tax- 
exempt purposes. 

Original API figures are in gallons per year 
Data for the table on this page have been converted 
to barrels daily for easier comparison with Bureau 
of Mines totals. 

Total domestic gasoline demand, reported by 
the Bureau of Mines, averaged 4,054,000 bbl. daily 
for 1959. Total gasoline consumption reported by 
API was 4,001,000 bbl. daily. Most the dif- 
ference is accounted for by the products covered in 
the two series. Gasoline demand reported by the 
bureau includes naphtha, most of which would not 
be classified as gasoline by state tax departments. 

There was no change in the order of the top 10 
gasoline-consuming states last year. But California 
increased its lead over second-place Texas. Cali- 
fornia sales topped Texas by 88,000 bbl. daily last 
year compared with 68,000 bbl. daily in 1958. 

Sales in Florida have shown excellent gains over 
the past few years. This state was in eleventh place 
in 1956. It crowded Missouri out of tenth place in 
1957 and moved up another notch to take ninth 
place from Indiana in 1958. Florida sales in 1959 
were 8,350 bbl. daily behind eighth-place New 
Jersey, compared with a difference of 20,325 bbl 
daily in 1956. This growth in Florida’s gasoline 
demand is attracting the attention of marketing de- 
partments in many oil companies. 

Sales in Districts 1 and 2 accounted for 
of the national total last year. Ratios for two pre- 
vious years were 71.5% and 70.2%. 

Three states reported lower sales in 1959 than 
in 1958. North Dakota was down 1,003 bbl. daily 
or 4.8%. Sales in New Mexico decreased 761 bbl 
daily or 2.6%. Texas was off 7,548 bbl. daily or 


2.5%. 


f 
Ol 


69.9 
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GASOLINE CONSUMPTION BY STATES 


Connecticut 
Delaware 

Dist. of Columbia 
Florida 

Georgia 

Maine 

Maryland 
Massachusetts 
New Hampshire 
New Jersey 

New York 
North Carolina 
Pennsylvania 
Rhode Island 
South Carolina 
Vermont 
Virginia 

West Virginia 


Total District 1 


Illinois 
Indiana 

lowa 

Kansas 
Kentucky 
Michigan 
Minnesota 
Missouri 
Nebraska 
North Dakota 
Ohio 
Oklahoma 
South Dakota 
Tennessee 
Wisconsin 


Total District 


Alabama 
Arkansas 
Louisiana 
Mississippi 
New Mexico 


Texas 


Fotal District 


Colorado 
Idaho 
Montana 
l ih 
Wyoming 


Total District 4 


Arizona 
California 
Nevada 
Oregon 


Washington 


Total 
Total U. § 


District 


Barrels daily 
1956 


45,118 47,3 


10,117 12 
3,288 12 
.770 109 
76,071 77 
490 
53,348 


2<2 
353 


. 
20 


S4 
+ 


2,011 12 
095 120 
350 255 
5.343 

458 


—— 


QF 
203 
15 
43.205 43 

918 S 

991 
31,395 


SU 


28,598 
073 
143 

2.765 
,627 


56 


167, 


80 


104 


1957 


33 
049 
917 
206 
951 

451 

483 


86,490 


854 
694 
967 
,169 
, 104 
807 
943 
073 


889 


393 
314 
869 


559i 


37,928 


20 
204 
61 
21 
69 


81 


| 
lé 
1 
1s 
1) 


10 


7,418 Lit 


5.396 Ee 


416.971 356 
8.400 s 


41,714 41,3 


> 


60,590 62, 


496 


483,071 


3,644,446 3, 
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498 
116 
197? 
870 
459 


108 


964 
921 
394 


912 


430 
385 
276 
,825 
31 
231 


,048 


308 


1958 1959 
48,199 50,183 
12,226 13,295 
12,921 13,518 

114,946 122,615 
80,421 84,677 
20,921 21,669 
56,119 58,916 
88,362 92,973 
12,861 13,229 
124,429 130,965 

260,974 268,354 
89,280 95,355 

207,133 212,524 
16,059 16,228 
45,030 47 672 

8,235 8,567 
82,459 86,256 
32,412 411 


,312,987 


192,495 
111,547 
76,695 
67,869 
56,838 
168,116 
85,093 
107,647 
38,942 
20,947 
203,586 
65,730 
22,363 
72,307 


83,946 


71.406 


7 866 


374,121 
61,691 
37,163 
61,347 
40,572 
28,966 

306,932 
536,671 
44,628 
17,704 
19,084 
21,321 


11,058 


305 
O05 
474 
67¢ 


113,795 8,985 


29,516 895 
374,626 387,773 
9,000 9,829 
42,128 44,015 
65,883 74,450 
521,153 547,962 


3,858,727 4,001,121 
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TOTAL COMPLETIONS 





12 Hundreds of wells per week 


| 
| | 








4-week moving 








~ 


300 Wells per week 




















WILDCAT COMPLETIONS ““S%srcss'”? 





————Total wells—— 


Active Rotary Rigs 


5-9-60 5-2-60 5-11-59 





Alabama 5 
Alaska 5 
Arkansas 12 
Arizona 2 
California 96 
Land 91 
Offshore 5 
Colorado 25 
Florida 1 
Land 1 
Offshore 0 
Illinois 48 
Indiana 10 
lowa 0 
Kansas 117 
Kentucky 4 
Louisiana 273 
North 33 
S. Inland waters 112 
S. Land 7§ 
Offshore 53 
Maryland 0 
Michigan 35 
Mississippi 57 
Missouri 2 
Montana 14 
Nebraska 23 
Nevada 0 
New Mexico 124 
New York 1 








——Cum.— 


146 
9 
346 
30 
150 
121 
45 
0 
9.7 
55 
0 
.7 


26 


106 





North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
South Dakota 
Texas 
S. Inland waters 
S. Land 
Offshore 
North 
Panhandle 
East 
West Central 
West 
Utah 
Washington 
West Virginia 
Wyoming 
Total UV. S. 
Western Canada 
Eastern Canada 
Grand Total 


Hughes Tool Co. 


North. *Data first reported 4-4-60. Com- 
parisons not available due to change in 


method of reporting. 


WEEKLY WELL COMPLETIONS ... WEEK ENDED MAY 7, 1960 





Total wildcats 





DRILLING 


5-9-60 5-2-60 5-11-59 


































13 14 40 
+ o 3 
184 191 247 
1 0 0 
12 15 12 
0 0 2 
632 629 795 
11 11 6 
162 156 185 
1 1 0 
43 43 176 
49 50 (*) 
63 61 (*) 
196 188 273 
107 119 155 
25 24 26 
0 0 0 

3 3 7 
59 55 71 
1,787 1,809 2,138 
92 85 121 
2 2 0 
1,881 1,896 2,259 






report. *Included in 












—~ -— Cum. — 











Fotal Crude Cond. Gas Dry Service Footage 1960 1959 Total Crude Cond. Gas Dry 1960 1959 
Alabama 3 3 0 0 0 0 34,601 20 38 0 0 0 0 0 1 5 
Arizona ( 0 0 0 0 0 0 6 0 0 0 0 0 6 
Arkansas 8 4 0 I 3 0 32,520 211 304 3 1 0 0 2 54 52 
California 8 17 0 2 9 0 132,124 454 538 s 1 0 0 7 102 124 
Colorado 14 2 0 3 9 0 79,400 238 250 7 0 0 0 7 112 148 
Illinois u 4 0 0 25 0 58,391 652 730 3 0 0 0 3 162 125 
Indiana 8 0 1 10 0 22,770 308 232 6 0 0 1 5 124 78 
Kansas 66 25 0 2 36 3 222,468 1.068 1,409 16 1 0 0 15 354 315 
Kentucky 3 0 0 6 0 14,464 562 576 1 1 0 0 0 68 58 
Louisiana ¢ 32 10 1 17 0 §79,029 1,120 1,225 & 0 1 0 7 170 153 
North ( . 0 0 2 0 35,337 344 434 1 0 0 0 1 68 68 
South 40) 20 7 I 12 0 430,758 583 661 7 0 1 0 6 90 81 
Offshore 1( 4 3 0 3 0 112,934 193 130 0 0 0 0 0 12 4 
Michigan 5 0 l 3 0 30,793 246 195 1 0 0 0 1 77 50 
Mississippi § 2 0 0 6 0 77,621 270 235 3 0 0 0 3 86 107 
Montana | 0 0 4 0 24,312 81 102 2 0 0 0 2 39 39 
Nebraska 7 13 0 0 14 0 152,822 281 269 11 0 0 0 11 111 122 
New Mexico 30) 21 1 5 3 0 139,639 635 619 2 0 0 0 2 87 67 
West 2 5 l 5 l 0 61,133 215 269 1 0 0 0 1 20 19 
East 18 16 0 0 2 0 78,506 420 350 1 0 0 0 1 67 48 
New York 22 13 0 0 2 7 29,700 122 122 0 0 0 0 0 7 12 
North Dakota 6 4 0 0 2 0 38,883 106 163 1 1 0 0 0 18 36 
Ohio 18 5 0 3 10 0 52,230 371 331 3 0 0 1 2 19 9 
Oklahoma 78 38 2 12 24 2 321,287 1,296 2,100 16 3 0 1 12 243 323 
Pennsylvania ( 0 0 0 0 0 0 185 163 0 0 0 0 0 7 3 
South Dakota ( 0 0 0 0 0 0 15 0 0 0 0 0 6 
Texas 335 182 13 15 116 9 1,370,649 5,606 6,737 67 7 1 1 58 1,139 1,267 
Dist. 1 l¢ 11 l 1 3 0 48,890 403 417 3 0 0 0 3 138 107 
Dist. 2 t 8 0 6 12 0 137,891 256 294 6 0 0 0 6 61 82 
Dist. 3 28 11 2 1 14 0 175,356 434 393 3 0 0 0 3 80 92 
Dist. 4 3 10 4 1 18 0 166,325 420 426 13 1 0 0 12 123 117 
East 25 19 2 0 4 0 102,288 420 397 5 0 1 0 4 86 82 
Dist B S€ 23 1 3 29 0 135,010 829 932 14 0 0 1 13 240 248 
West I 52 2 z 13 2 358,284 1,470 2,093 11 3 0 0 8 234 258 
Dist. 9 60 35 1 0 18 6 143,660 1,022 1,280 12 3 0 0 ) 152 238 
Dist. 10 20 3 0 1 5 1 102,945 352 505 0 0 0 0 0 25 43 
Utah 9 5 0 0 4 0 49,169 105 130 3 0 0 0 3 38 36 
West Virginia 0 0 0 0 0 0 0 258 246 i) 0 0 0 0 2 6 
Wyoming 19 8 0 2 9 0 92,560 330 285 8 1 0 0 r | 138 92 
Misc. (Mo.) | 0 0 0 1 0 3,390 26 23 1 0 0 0 1 24 18 
Total U. S 803 395 26 48 313 21 3,558,822 14,572 17,022 170 16 2 4 148 3,194 3,245 
Prev. week 749 364 #19 SO 291 25 3,405,227 158 16 0 2 140 : 
Cum. 1960 14,572 6,829 475 1,188 5,665 415 64,368,891 3,194 283 34 98 2,779 
Cum. 1959 17,022 8613 443 1,204 6,312 450 71,534,605 3,285 866327 46 =105 2.767 
Western Canada 41 23 0 6 12 0 263,585 812 822 0 0 0 0 0 248 308 
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PRODUCTION 





ROTARY RIGS OPERATING IN UNITED STATES ““Sch.22""9 DAILY AVERAGE PRODUCTION FOR WEEK 


26 Hundreds of rigs 
———— May 7, 1960 
Lease Apr. 30 
24 Crude oil condensate Total total 
Alabama 19,400 19,400 19,350 
Arkansas 82,700 150 82,850 82,800 
California 830,600 830,600 829,400 
Colorado 129,400 129,400 129,000 
Eastern 41,600 41,600 40,300 
Florida 1,000 1,000 1,100 
Illinois 220,800 220,800 212,800 
Indiana 32,600 32,600 32,500 
Kansas '287,700 +287,700 +308,930 
Kentucky 64,300 64,300 64,300 
Louisiana 914,775 134,725 1,049,500 1,103,000 
North 104,775 6,225 111,000 115,000 
South 810,000 128,500 938,500 988,000 
let Michigan 32,700 32,700 32,700 
ac = = lt Mississippi 137,000 3,600 140,600 134,400 
J J - s ° N Montana 81,000 81,000 80,000 
Nebraska 62,000 62,000 61,800 
CRUDE-OIL STOCKS Nevada 100 100 100 
ae New Mexico 293,000 7,000 300,000 312,000 
290 Millions of barrel ] , ’ , ’ 
en ae North Dakota 59,000 59,000 58,100 
Oklahoma +513,200 $513,200 +544,400 
Texas 2,326,000 89,900 2,415,900 2,551,175 
Dist. 40,000 3,000 43,000 45,200 
Dist 98,000 8,000 106,000 118,600 
Dist 306,000 39,000 345,000 349,000 
Dist 159,000 18,000 177,000 192,800 
Dist 26,000 400 26,400 28,000 
Dist 98,000 9,800 107,800 115,800 
East as field 120,000 120,000 132,000 
Dist. 121,000 175 121,175 122,450 
Dist 114,000 2,825 116,825 123,325 
Dist 944,000 6,000 950,000 1,022,300 
Dist 193,000 1,700 194,700 193,600 
Dist. 10 107,000 1,000 108,000 108,100 
Utah 88,000 88,000 103,500 
Wyoming 338,000 338,000 336,100 
$1,300 $1,300 T1,400 















































oO 
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SAIS AUMUa we 


Os 








= © oo 





Others 





Se et Total U. S. 6,556,175 235,375 6,791,550 7,039,155 
r 7. < a a : aneaee Change from previous week, down 247,605 
Canada 451,600 +451,600 $506,400 


Total U. S. production—Jan. 1-May 7 914,263,900 bbl. 
Same period last year (crude plus cond.) *916,316,200 bbl. 








CRUDE-OIL STOCKS BY STATES OF ORIGIN 


*Includes 24,567,200 bbl. condensate. +Week ended previous 


(Thousands of barrels) 
Monday. tAlaska and South Dakota. 


4-30-60 

Pennsylvania 2,116 11! 2,45 
Other Appalachian 1,734 58 = CRUDE-OIL PRODUCTION Aweveroge? 
Illinois, Indiana, Michigan 9,329 7.6| Millions of barrels 
Nebraska and North Dakota 2,793 
Kansas 9,989 
Oklahoma 17,902 
Arkansas 2,116 
Louisiana 19,579 

North 3,246 

South .. - 16,333 
Mississippi, Alabama, Florida 2,327 
New Mexico 7,878 
Texas 113,436 

East Texas 8,603 

West Texas 51,308 

Texas Gulf 19,991 

Other Texas 33,534 
Wyoming Lipls 17,600 
Other Rocky Mountain 9,348 Why 
California 29,255 ,256 
Foreign $17,292 7,316 


Total 262,694 261,925 




















6} 


a 
Sf 
eae 





ll 





| 
| 








0. & G. J. | 
A. 


6 
6. 





pi Bureoy of Mines 
2 
J 


4 
i a s 





*Bureau if Mines. tIncludes 4,223,000 bbl. in California z 
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East Coast 


Appalachian 
District 1 
District 2 


Ind., Ill, Ky 
Minn., Wis., Dak 
Okla., Kans., Mo 
Inland Texas 
Tex. Gulf Coast 
La. Gulf Coast 











May 6, 1960 
Apr 29, 1960 
May 8, 1959 





MAY 16, 





1958 Source: Bureau of Mines 200} 


} District— avg 


7,788 3,846.3 28 
7,945 3,929.7 32 
7,722 3,857.6 25 











TOTAL DEMAND-ALL OILS “sarege REFINERY RUNS 


Millions of barrels daily 





REFINING 


4-week moving 
average 














; \ 
i a H \ 
7 v 
Fi \ 
qi 1960 \ 
er / i ieee * 
/ ‘\ Source: Bureau of Mines 
f “ AP 
/ i N o J 
tj 
ie i ce GASOLINE STOCKS 
P : ] Millions of barrels | 
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Ss ° N o J F mM A mM J TS a ed may 
LE AOE ii. Sesssd ~ 
4-week moving 
CRUDE IMPORTS overage 
arrejs daily 160 - 









Source: Bureau of Mines 


1958 
4 rn 1 APA. 4 oo 
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MIDDLE-DISTILLATE STOCKS 





[ TMillions of barrels 
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Source: Bureau of Mines 

































ae sapieninnl _ i 100 —— 
Source: Bureau of Mines 
4-week moving API 
___ PRODUCT IMPORTS. "Sree ieawtr~- dene 
1300} Thousands of borrels daily : a J J a Oo UN 
| 7 
aa RESIDUAL STOCKS 
| ee eee — Millions of barrels | 
1960 70 ———_—-}— = — 




















40 Source: Bureau of Mines 
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API REFINERY REPORT—MAY 6, 1960 
(Thousands of barrels) 





daily —Daily average production—~, —————— Stockst - 


Daily 
runs Gaso.* Kero. Dist. Resid. Gaso.? Kero. Dist. Resid. avg. runs Gaso.* ~ Kero, Dist. Resid. 









Bureau of Mines, May 1959 ———~ 
Daily average production——\ 



























1,022 424.0 40.6 259.6 131.1 46,145 8,187 26,891 9,955 


94 37.7 3.0 23.1 10.6 6,102 498 1,940 417 
98 52.9 1.9 21.7 11.9 3,057 270 886 379 
1,482 708.3 65.8 273.0 152.6 41,751 4,149 14,291 4,159 
85 42.7 4.1 22.1 13.4 6,675 704 = 2,848 580 
704 378.1 14.1 140.0 14.6 21,568 1012 6,979 894 
272 201.1 11.7 48.3 20.4 7,563 $29 1,515 2,440 


1,94 1,010.0 81.4 466.8 115.0 26,732 2,446 9,207 4,591 
547 256.6 25.6 137.1 42.6 13,056 1,416 3,100 954 


N. La. and Ark 103 56.3 5.9 22.1 5.3 6,055 561 2,165 127 
Rocky Mtn.: 
New Mexico 19 12.0 0.4 3.0 1.4 883 46 170 120 
Other 211 100.9 2.6 53.6 29.4 7,317 234 2,307 946 
West Coast 1,204 565.7 30.0 191.9 265.6 31,868 1,416 11,202 13,143 








1,014 437.8 19.7 300.4 144.5 










89 40.0 3.2 17.4 9.9 
87 50.2 5.7 15.6 10.5 
1,437 743.8 60.9 272.7 156.8 
103 48.4 4.5 23.7 13.1 
713 396.1 8.7 169.4 18.6 
283 204.1 8.2 49.7 20.3 






1,991 994.0 77.6 478.2 167.6 
696 367.3 45.2 157.2 48.9 










103 48.3 4.0 23.5 6.7 
17 10.8 : 3.4 2.4 
244 112.6 2.5 52.9 31.5 
1,119 507.4 43 187.5 268.4 








1 1,662.3 813.9 218,772 21,468 83,501 38,705 
1 1,716.0 946.0 219,524 20,024 18,373 39,320 
2 1,713.6 931.0 208,409 21,616 87,655 55,553 


*At refineries including natural blended. {Finished and unfinished. {At refineries, bulk terminals, in transit, and in pipelines. 





7,896 3,960.8 244.5 1,751.6 899.2 













1960—VOL. 58, NO. 20 


239 





PRICES 


Crude-Oil Prices Refined-Product Prices 


GRAVITY SCHEDULE Following quotations are realistic 


; spot prices for refined products mov- 
Signal West West Texas Bayou Denver : ; 

Hill, Okla- Tex. Tex. No.* Refugio Sale Jules- Wyo. ‘'%8 interstate on Wednesday each 
Calif. homa (sour) (Inter.) Texas Light (Lla.) burg (sour) week. They may differ from refiners 
—s .... pete Soe on ae ; ee, posted prices and should not be con- 

| ae rae ea $1.81 sidered as postings. 
bead eee nee . Light-product prices are in cents 
re ; per gallon. Residual and crude prices 
eS eG: ' are dollars per barrel. Crude prices 
2.24 - $2.35 $2.61 $2.29 : . : F are at the well unless otherwise listed. 
2.32 f 2.38 2.63 2.33 
2.39 5 2.41 2.65 2.37 
2.44 2.67 2.41 
2.47 2.69 2.45 
2.50 nee 2.49 
2.53 2.73 2.53 
2.56 2.75 2.57 
2.59 + ee 2.61 
2.62 2.79 2.65 
2.65 2.81 2.69 
2.68 2.83 2.70 
 & a 2.85 2.77 
2.74 2.87 2.81 
» ev 2.89 2.85 
2.80 2.91 2.89 
36-36. 2.83 2.93 2.93 
37-37. 9 2.86 2.95 2.95 
38-38.9 Ware a J 2.89 2.97 2.97 
3-399 tl... . 2.92 2.99 2.99 Regular (88 octane) 11.65-12.15 
| eae pn 3.01 3.01 Premium (94 octane) 12.65-13.15 
: : 9 Premium (100 octane) 14.00-14.65 

A = ’ Caribbean area (cargoes): 

Flat Prices wae Regular (87 octane) 10.00 


Leduc-Woodbend 6 ae . cll vs 
Louisiana: Rebester thle) Premium (97 octane) 11.625 


Sweet Lake soe Smiley (Sask.) 
Pembina 
Venezuela: 
Cumarebo, 47°-47.9°, 
Tucupido 
i: San Joaquin, 40°-40.9°, . * as 
Cemasivente Grade: tits. ead 3.08 Kerosine and Distillate 
Bradford ..... .. $4. Oficina, 35°-35.9°, Puerto Mid-Continent (Group 3): 
Middle District - La Cruz 2.80 Kerosine 42-44 9.00-9.50 
Southwest Pennsylvania PP 2 Tia Juana medium. Diesel oil (58 d.i. 
West Virginia ... . 26°-26.9°, Amuay* 2.30 and above) 8.75-9.25 
Buckeye Grade 07 Quiriquire, 16.0°-16.4°, Distillate No. 1 8.75-9.25 
Caripito 2.10 Distillate No. 2 ; 7.75-8.25 
Lagunillas heavy, flat, Gulf Coast (cargoes): 
Las Piedras* 2.10 Kerosine 41-43 8.625-9.00 
Foreign Bachaquero, flat, 15°-16°, Distillate No. 2 7.625-8.00 
Middle East, Persian Gulf . - ne 1.88 wer fivcnd aa (barges): sisdeiass 
(cargoes f.o.b. lifting port): Prices for all crudes of 24° or Distillate No. 2 8.8- 9.3 
Arabian, about 34°, Ras lighter vary 2 cents per degree change, Diesel fuel, 48-52 d.i. 9.1- 9.6 
Tanura : $1. up or down. All crudes heavier than Caribbean area (cargoes): 
Iranian, 34.0°-34.9°, 24° vary 2.5 cents per half-degree Distillate No. 2 8.00 
Bandar Masur . gravity change. 
Iranian, 34.0°-34.9°,  *Ajso available at La Salina at 3 Residual Fuel (Bbl.) 
Abadan | es cents per barrel less. Mid-Continent (Group 3): 
Iraq, 36.0 -36.9°, Fao : Residual fuel (max. 
Kuwait, 31.0-31.9°, Tanker Rates (Long Ton) 1% §S) $1.70-1.80 
Mina-al-Ahmadi 67 (Latest reported spot fixtures) Gulf Coast (cargoes): 
Qatar, about 41°, Um Said. 2.05 4 Gult-NY, clean (ATRS Bunker C fuel 2.10-2.25 


Middle East, E. Mediterranean: 15%) $2.42 New York Harbor (barges): 
Arabian, about 35°, Sidon * Gulf-NY, dirty (ATRS Bunker C fuel . aE $2.47 
Iraq, about 35°, dba 32.5%) 1.92 Caribbean (cargoes): 
Banias * Carib.-NY, dirty (ATRS Bunker C F $2.10 
63.75%) i.00 California (rack): 
Far East (cargoes, f.o.b. * PG-UK, dirty (Scale Bunker C fuel, 
Lutong, Sarawak): 67.5%) (21s. 10d) 3.05 Los Angeles $2.15 
Seria Light, 37° we * Denotes change from previous week * Denotes change from previous week. 





— 
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Gasoline* 


Mid-Continent (Group 3): 
* Regular (91 octane) 10.50-10.75 
* Premium (99 octane) 13.00-13.50 
Natural gasoline (26-70) 4.5 
Breckenridge 4.0 
Gulf Coast (cargoes for 
coastwise or export 
movements): 
Regular (90 octane) 10.00-10.25 
Regular (92 octane) 10.25-10.50 
Premium (98 octane) 11.00-11.50 
California (rack) Los Angeles): 
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*Quotations are for octanes shown. 
Prices usually vary with octane rat- 
ings within the regular, premium, and 
aviation grades. 


Texas: 
East Texas 
Conroe .... 
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RATES: 
UNDISPLAYED CLASSIFIED 28c a word oe issue. 10% discount 
three or more consecutive issues. $5.00 m: inimum charge. Blind 
Box in our care nine words. Payable in advance 


DISPLAY CLASSIFIED 


$19.00 a column inch one issue ... 
10% Discount three or more consecu- 
tive issues. 


Addsens, Cased Asa Material: The Oil and Gas Journal 
P. O. Box 1260, sa l, a. 

your market place A el 

WESTERN STATES: (California, ington, Oregon, Idaho, 
Nevada, Utah, and Arizona) Write: Ciessited Departments, Inc., 


for the oil and gas industry Fd Oil and Gas 4 Journal , 4041 Marlton Ave., Los Angeles 8, Calif. 


hone AXminister 2-0287. 




















FOR SALE EQUIPMENT FOR SALE EQUIPMENT FOR SALE EQUIPMENT 





FOR SALE: New steel mud tanks with FOR SALE OR LEASE: Three (3) large DOUBLE DRUM Spudder on IHC truck. 
V-bottom and pump for jets; sliding doors ye rforating trucks com _ with 16,000’ oe Cooper E 563-42-36 complete. New lines. 
for mud leveling with expanded metal fold- 16” single conductor These units Box 736, Great Bend, ansas. GLadstone 
ing walkways, has 4%" drillpipe for jet ready for the field. Box 1 L-sis, = Oil ang 3-8817. 
lines on top of both sides Overall dimen- Gas Journal, Tulsa, Oklah 
sions 6’ high x_7'6"” wide x 30’ long. Call, NATIONAL IDEAL MUD PUMP—Model 
write or wire: Central Tool & Supply Com- WELL DRILLS—CORE DRILLS. Every- C-150-B 714" x 12”, 12 sheaves, skid mounted 
pany—MAin 4-6651, Liberal, Kansas or thing for well and core drilling in both new’ with LeRoi 8D-2000 engine. Ready to work. 
CEntral 2-6318, Oklahoma C ity, Oklahoma. and used equipment at money saving —. Fe at Carrizo Springs, Texas. 

Fishing tools rented. Send for b TRAVIS DRILLERS, Inc., P. O. Box 1097, 

1500 FAILING long mast, kelly, diesel Pressey & Son, Pueblo, Colo. Austin, Texas. Phone GR 2-3422. 
powered. KC Franks complete. Box L-841, si . 
The Oil and Gas Journal, Tulsa, Oklahoma. USED PRI MODEL 111-C portable scin- 


” a tillator crystal dia. 244” wt. 842 lbs. or other 

LARGE QUANTITY overstocked y similar. P. O. Box 5315, Tulsa, Okla. Tel. 

Darling pipe line valves selling at 50% off RI 2-8271. 

list, also selling large quantity of other 

valves at greatly reduced prices. Your in- 

quiry will be appreciated, Industrial Supply at ESSO REFINERY Balto., Md. 
Company, Wichita Falls, Texas a Oo R s A L EB 


BAILEY BRIDGES WILSON-TITAN 


Portable Prefabricated ‘ . . 
BAILEY BRIDGE eed cna sents odiur vale an 
RENTALS & EQUIPMENT heoke a Ge 
P. ©. Box 753, TOWERS 
San Luis Obispo, Calif. DRAW WORKS 10° x 145°—125 PSE $0 trays 
(No motors. Formally had three 9°6” x 121’—325 PSI 30 trays 
SNUDEOEOEOEOERGESEGEOROEOGEOEOEOEOROEEEERUOHOROROEOCCER ORONO EORODEOEOEOONEOR ty, LRO Waukesha motors) 86” 103’—165 PSI 24 trays 


NEW CROLOY 5 HEATER TUBES COMPOUND 70” x 82'— 75 PSI 30 trays 


asa 34" wall x 26° long GEAR-BOX ASSEMBLY ws ane wae 
10—4” ”" wall x 32’ long “oe 

50—4” ” wall x 32° long PARKERSBURG BRAKE 3’6” x 36’—400 PSI 12 trays 
35” ” wall x 42’ long (Newest model) 2’6" 52’—360 PSI 22 trays 


42—-6” 16” wall 27’ to 47’ long S é 
HEAT & POWER CO., INC. IDECO 22 57’— 85 PSI 4 trays 


ee ee ee 27-in. Rotary Table HEAT EXCHANGERS—CONDENSERS 
ROCKTON DRILLING CORP. Steel Tube _... 7,800 to 100 sq. ft. 


—PIPE— 14 Wood St., Pittsburgh 22, Pa.| |G. 0n rene ane as aneeean 


Phone GRant 1-3200 S. S. Tube ........... 1,000 to 170 sq. ft. 




















10,000 BBL/DAY FLUID COKER 
COMPLETE—NEW 1955 
STILL ON FOUNDATIONS 


SUEDESEO DER ERSED EMTs, 
re Ceneeeeeececeeew® 


sereeneeeea™ 
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CLARK COMPRESSORS 
RAS GAS ENGINE 2VTH 17"x 14" CYL 


tescsew 


t 
t 
t. 
t. 
t 
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t 


io 4 , LIQUIDAT ION 
All No. I Grade plain end and cleaned. 
— * BLOWERS—28,000 CFM @ 17 PSIG 


INDIANA-OHIO PIPE CO. 11899 CFM @ 1) PAG 
= Cotembus 18. 7 ae AMOCO REF. DESTREHAN, LA. sO RSEEED~tentectnast Recorders, 
Phone CL 3-5527 Indicating and Transmitting 


ecerenceonew 


sueenennnenenty, 
J 











BOILERS, 70,000 +/hr. & 80,000 +/hr. 450 Psi. MOTORS—10 HP to 500 HP XP 
HORTONSPHERES, 5,000 & 10,000 bbi. ome Sagem ety at to 14” OD 

UMP ot team, Centrifugal 
EXCHANGERS, 78 to 2,800 4 ft. REACTOR—8’ x 32'6” OA 
TOWERS, 3 ft. to 7'/, ft. diameter. REBOILERS—2,700 to 450 sq. ft. 
VESSELS, 2 ft. to 10 ft. diameter. TRANSFORMERS—5 KVA to 333 KVA 

VALVES—Diaphragm, Butterfl Slide 

FURNACES, 26 MM BTU/hr. ome Y 





and Pressure R 
TURBO EXHAUSTERS, 15,360 & 17,000 CFM. VESSELS PRESSURE—-3' to 12’ Dia. 
FOR SALE CENT. PUMPS, 15 to 7,000 GPM. 
10,000 ft. 14” O.D. Used TURBINES, 5 to 290 HP. 
Lapweld Pipe .28 TANKS, 1,000 to 29,000 bbl. 
Wall—41.21 * per ft. COMPRESSORS, (IR) XVG—4 & XVG—2. 


Plain end—machine 
cleaned #1 and Good BRIL EQUIPMENT WRITE FOR COMPLETE CATALOG 
COMPANY 


Random DESTREHAN, LA. HEAT & POWER i 


Single Random Length 
Wire, Write, or Phone 

TEL. NORCO 6571 60 East 42nd St., New York 17, N.Y 
COLUMBUS STEEL SUPPLY 35-53 JABEZ ST. NEWARK, WN. J. 310 Thompson Bldg., Tulsa 3, Okla. 


1000 BONHAM AVE. * AX 4-4461 
acnseeiiene. eauede 4101 SAN JACINTO, HOUSTON, TEXAS Box 5203, Baltimore 24, Maryland 





CTT 


PETRO CHEM FURNACE 
1.9 MILLION BTU NEW 1949 


Steen eeenenenty, 




















16, 1969—VOL. 58, NO. 241 





FOR SALE EQUIPMENT 


18” AND 20” good used, pi i Bigs attrac- 
tive prices. Contact: The Tri-State Pipe Co., 
Bellaire, Ohio. Telephone OR 6-14 


A LIMITED quantity Westinghouse 10 ) HP, 
1150 RPM, 3-Phase, 60 cycle, 220/440 volt, 
high starting torque, totally enclosed fan 
cooled oil well pumping motors recondi- 
tioned in our shop, $195.00 each 1 to 4 
motors, $175.00 each 5 to 10, $155.00 10 or 
more, San Antonio, Texas, Loyd 
Electric Co. Inc., Phone CA 7-1309 


1—128CH EMSCO used pumping unit 
461.000% peak torque complete with M-34 
Fairbanks engine, unit and engine in ex- 
cellent condition, Price $3,800.00. 1—8’ x 28’ 

S. B., used, Type F Heater complete 
with all fittings, rice $1,800 Above 
equipment located in Oklahoma, if inter- 
ested, contact: Rex Petroleum and Equip- 
ment. Company, Tulsa, Oklahoma. Phone 
LUther 4-6339 or LUther 5-8551. 


PARKERSBURG PUMPING unit 
stroke from 48” to 120”. Polish rod load 
20,000#%. Bellaire Pipe & Supply Co., 8020 
Lyons Ave., OR 4-2763, Houston 29, Texas. 


FOR SALE—One (1) 133g” L.R.—No. 51-3 
Landis Receding Chaser Pipe threading and 
cutting off machine complete with standard 
auxiliary equipment, No. 1333” receding 
No. 50-2 diehead- API taper thread for pipe 
8%” to 1338”—15 HP motor drive. Originally 











‘Sc- 10 








purchased “in 2 1943, total operating time 312 

years, replacement cost is $20,000.00 Com- 

oo details bs n rr. Submit offers to 
. M. Miller 

Washington Baar 


Haas Company, 222 
* philadelphia 5, _ Pa. 





FOR SALE: Four Diesel Powered Rotaries 
complete, Special Built 2,500 ft., 2000 
Mayhew, 1500 Failing Special, 1500 Winter 
Weiss Special, Also, Spudders, 83 Special 
Tandem, 72 Full Trailer, 71 Truck mounted 
Speedstars, and #10 Ideco. Star Drilling 
Supply Co., Chanute, Kansas. _ 

ONE TWIN ENGINE DI18S Beechcraft Air- 
lane, 1946 model, Serial No. A285, CAA 
icense N80385, TT 6060 Hours Airframe, 
882 Hours each engine SMOH, 5 Reclining 
Chairs, Radio equipped, De-Icing Equip- 
ment, Licensed to 8-14-60. Inspection by ap- 
ointment, Love Field, Dallas, Texas. For 
urther information contact The Atlantic 
Refining Co., Purchasing Dept., P. O. Box 
2819, Dallas, Texas. 

1 BUCYRUS—ERIE 36L Spudder, late 
model. Rig complete with tools and equip- 
ment. Cassel Drilling Co., Inc., Dumas, 
Texas. Phone WE 5-5019 or WE 5- ~4369 


EQUIPMENT WANTED 





Two mobile 3,500 ft. drilling rigs 
Complete with drill pipe, collars, 
tools etc. State condition; price; full 
particulars. 


VALLEY OIL TOOL 
2300 Gibson Road, Bakersfield, California 
Phone FAirview 7-3857 


HELP WANTED 


~ REFINERY INST RUMENT Engineer with 
experience on varied type instruments. Give 
resume of experience, education and salary 
expected. Box L-843, The Oil and Gas 
Journal, Tulsa, Oklahoma. 

GRADUATE CHEMIST or chemical en- 
gineer with at least four years refinery 
experience. Must be capable of supervising 
laboratory for a modern refinery in mid- 
continent area. Our employes have been 
informed of this advertisement. Box L-824, 
The Oil and Gas Journal, Tulsa, Oklahoma 

PARTY CHIEF FOR LIBYA. Excellent 
salary for right man. Must have 3 to 5 years 
experience as party chief and must also be 
experienced observer. Send snapshot and 
resume to O. Box 1262, Dallas 21, 
Texas. 


UNUSUAL OPPORTUNITY 


Technical service and work for 
sanitary or petroleum engineer with 
experience in water flooding. Salary 
and commission. Write fully, including 
recent photograph, to: 


BUCKMAN LABORATORIES, INC. 
Memphis 8, Tennessee. 





sales 














HELP WANTED 


NEW OIL JOB Directory, cence and 
domestic, showing where to apply for jobs 
500 selected producing, refining, butane and 
Pea companies. Nationwide, $5.00 cash 

ane, Aircraft mechanics’ schools—$3.00. 
L Co., Box 2603, Tulsa, Oklahoma. 





OPPORTUNITIES IN RESEARCH 


Immediate openings at all levels 
for qualified personnel in petro- 
leum production research. Exper- 
ienced personnel or those with ad- 
vanced degrees in engineering, 
chemistry, physics, or mathematics 
will be considered. Problems under 
investigation include secondary re- 
covery, reservoir analysis, fluid 
flow, well completions, cements, 
and mathematical analysis. Please 
send resume to: Cities Service Re- 
search and Development Company, 
920 East Third Street, Tulsa, Okla- 
homa. 
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SALES REPRESENTATIVE 


Atlas Powder Company requires a rep- 
resentative to sell and service the sale 
of corrosion inhibitors and desalting 
compounds to petroleum refineries on 
the East Coast of the United States in- 
cluding Ohio. Prefer man with both 
sales and processing experience who 
knows the Eastern refining industry. 


Excellent growth opportunity with an 
expanding company; many fine benefits 
All replies will be considered confiden- 
tial. Send resume of experience, qualifi- 
cations and salary requirements to: 


Aquaness Department, Section R 
Atlas Powder Company 
P. O. Box 21072 


Houston 26, Texas 











SITUATIONS WANTED 
‘GE OLOGIST, 33, M S., § 5i% years subsurface 
experience with major oil company in South 
America Desires position with domestic 
independent or major. Box L-825, The Oil 
and Gas Journal, Tulsa, Oklahoma. 


PIPELINE ENGINEER: 13 years experi- 
ence; design, administration, construction 
operations: Domestic and foreign pipelines 
Desires position with future potential. For- 
eign or domestic. References and resume on 
request. Box L-831, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma 


MECHANICAL SUPERINTENDENT or 
maintenance engineer: Broad technical and 
practical experience in oil refining, petro- 
chemical and related operations. Ability to 
work with and train personnel, strong back- 
ground in organization, administrative pro- 
cedures, work scheduling and preventive 
maintenance. Interested in a small to medi- 
um size progressive company. For further 
information write: P. O. Box 1597, Tulsa 
Oklahoma 


PETROLEUM 


GEOLOGIST—M.S., 36, six 
years varied surface, subsurface and de- 
velopment experience 4-Corners and West 
Texas. Capable and experienced in original 
geologic work generating intelligent struc- 
tural and stratigraphic oil prospects. Seek- 
ing employment with any group interested 
in finding oil in the 4-Corners or Rocky 
Mountain Areas on any agreeable terms 
Resume, call or visit on request. Write: 
Box L-842, The Oil and Gas Journal, Tulsa, 
Oklahoma 


ADMINISTRATIVE secretary, 39, single, 
10 years experience with major Venezuelan 
oil producer; desires relocate Latin America, 
but will consider other foreign employment 
Box L-753, The Oil and Gas Journal, Tulsa, 
Oklahoma 


SITUATIONS WANTED 





LAND OR CONTACT job wanted with 
progressive company. 442 years scouting ex- 
perience, good knowledge land work, drill- 
ing deals, oil and gas law. BBA degree, 
4609 Parkdale Dr., Apt. 3, Corpus Christi, 
Texas. 

FIVE YEAR engineer now with major 
seeks affiliation with small oil company or 
operator, needing an engineer for organiz- 
ing programs, financing and selling, as well 
as engineering. Well experienced in water- 
flooding and production practices. Rated 
commercial pilot with Air Force training 
Box L-838, The Oil and Gas Journal, Tulsa 
Oklahoma. 





PETROLEUM ENGINEER. P.E., M.S 
Registered, 28, 5 years experience diversi- 
fied, waterflood project supt., deal and eval- 
uation work, employed as production supt 
for independent in Venezuela. Preference 
for Latin America, but will consider other 
opportunities. 2501 Boyd, Ft. Worth, Texas 


PRODUCTION SUPERINTENDENT, 20 
years experience, completions, workovers, 
secondary recovery and administrative. Age 
43, presently employed, desire change. Box 
L-835, The Oil and Gas Journal, Tulsa 
Oklahoma. 


PRODUC TION 


SUPERVISOR—12 years 
experience one company. Production fore- 
man, reservoir tester, plant supervisor, pipe- 
line, corrosion engineer, gas measuring 
testing, gasoline plant design draftin ICS 
Petroleum Engineer. P. O. Box 983, Perry- 
ton, Texas 

OIL PRODUCTION man, 18 years experi- 
ence. Returned from 28 months foreign 
service as production supervisor. Desires 
production job in states. Married and 40 
years of age. P. O. Box 1271, Maud, Okla- 
homa. Phone 5641 


MANAGEMENT GRADE engineer or pro- 
duction supervisor, registered professional 
engineer, presently employed Minimum 
salary $15,000. Box L-845, The Oil and Gas 
Journal, Tulsa, Oklahoma. 


ENGINEER AND PRODUCTION Super 
intendent: Experienced in all phases of pro 
duction and qualified as expert in secondary 
recovery l4-years experience in Mid-Conti- 
nent. Box L-847, The Oil and Gas Journal, 
Tulsa, Oklahoma 


PETROLEUM PRODUCTION ENGINEER; 
age 41, 11 years experience with major in 
East Texas and Gulf Coast. Box L-828, The 
Oil and Gas Journal, Tulsa, Oklahoma 


GEOLOGIC AL ENGINEER, | twelve years 
geological, petroleum engineering, manage- 
ment, exploration and production experi 
ence in South America and Canada, desires 
a return to foreign service. At present self- 
employed as a Consulting Engineer. Box 
L-844, The Oil and Gas Journal, Tulsa, Okla- 
homa 


LEASE AND DRILLING BLOCKS 





TWO 1800 foot prospects on good geology 
near production in Osage County. To get 
wells drilled will sell part interests or make 
equitable deal on entire prospect. R. 
Gilmore, Box 4671, Tulsa, Ok ahoma 

INTEREST in production “500 acres. 8 oil 
wells. Drilling additional wells will make a 
money making deal. Known as the Lyons 
Leases, Daviess County, Indiana. Box L-846, 
The Oil and Gas Journal, Tulsa, Oklahoma 





several Drilling Blocks in Vinton 
Jackson, Gallia, Lawrence, Hocking 
County, Ohio, also West Virginia acreage 
to farm out. Capital needed to drill, 
offset production 
DAVID LAW 

717 Union Trust Building 
Parkersburg, West Virginia 

Phone HU 5-6446 


Have 








! : OU #!: $$ 
Proven Lease and Drilling Blocks lo- 
cated Illinois, Indiana, Kentucky and 
Ohio. Sell all or 4% interest in each 
Producing and non-producing royalties, 
minerals and overrides. Attractive prices 
H. L. RITTER 
Box 384, Olney, Illinois 
Phone EXpress 2-7731 or 2-4691 
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LEASE AND DRILLING BLOCKS 


3,500 ACRES $2 per acre. Lawrence 
Cae Ky. m midst of new gas play. Ten 
year leases in first year, Ye override, no 
drilling committment, 50 cents per acre an- 
nual rental. U. S. Andersen, 8350 Santa 
Monica Blvd., LA 46. 





site acreage in fee, E/35 acres, Sec. 16, Block 
JKL, PSL Survey, Hudspeth County, Tex- 
as, at intersection U. S. Highway 62 and 
F. M. 1437 Highway, south of Dell no 
Texas. Write quickly, Jefferson G. Smi 
715 Littlefield Building, Austin 15. Texas. 


145 ACRES—5 to 50 bbls. hour original 
wells offset. Bergen. Pipe line. $2,500.00 ‘4 
interest. L. Price, Coweta, Okla. 





ATTRACTIVE LEASE For Sale; Estill 
County, Kentucky, 400 Acres 12 mile from 


three producing wells. One mile from 
twenty-five producing wells. Northwestern 
Drilling Company, 811 So. 3rd St., Louis- 
ville, Ky 


KENTUCKY OIL LEASES near production 
in Adair, Russell, Cumberland, Metcalf and 
Green Counties. Write Box L-819, The Oil 
and Gas Journal, Tulsa, Oklahoma. 


FOR SALE: 800 A. block Oil & Gas leases, 
offsetting production; Saline County, Kan- 
sas. $10 acre and a Y“;, override. Box L-834, 
The Oil and Gas Journal, Tulsa, Oklahoma. 

280 ACRES OIL and gas leases, Mont- 
gomery County, Kansas in proven areas. 
Will begin drilling soon, have % for $620 
per “%.«. All funds escrowed. Subject to prior 
commitments. Further information avail- 
able. Write S. & M. Drilling & Production 
Co., P. O. Box 98, Cherryvale, Kansas. 





FOR SALE: 6,000 acre oil lease with 9 
existing wells in Eastern Rentueey Sacri- 
fice at $15,000 to close estate. rite 3965 
Penobscot Building, Detroit 26, Michigan 
Phone: WOodward 1-0154 


SANDOVAL COUNTY, New Mexico, 780 
acre block 19 & 20 N. 1&2 West, near shallow 
well production. Small payment and small 
override for bonafide 90 day drilling con- 
tract, also full sections in Chevis, DeBaca, 


BUSINESS SERVICE 


DELAWARE CORPORATIONS formed and 
serviced. American Guaranty & Trust Com- 
pany, P. O. Box 487, Wilmington, Delaware. 








STAKE YOUR LOCATION, positive re- 
sults, over 150 straight commercial pro- 
ducers. Wildcats a specialty. Box L-840, e 
Oil and Gas Journal, Tulsa, Oklahoma. 





BUSINESS OPPORTUNITIES 





FINANCIAL Contacts, Underwriters, Pri- 
vate Brokers reached. No shopping. Con- 
fidential. Send details to Consultant—817— 
‘ist Street. Brooklyn, N. Y. 





CRUDE OIL purchasing Co. sales to major 
pipeline. Waste oil recovery. Lake Texoma, 
Oklahoma. Write Box 187, Kingston, Okla- 
homa. 





SUCCESSFUL BUSINESS servicing, re- 
pairing and rebuilding oil field and in- 
dustrial engines, for sale by owner-operator. 
Rebuilt engines, parts stock, service truck, 
and shop equipment priced to sell. 64-year 
old owner retiring. McCoy Industrial Engine 
Service, Cortez, Colorado. LO 5-7623. 





RELIABLE OPERATOR offers interest in 
drilling deal at $300 per eighth. Semi- 
proven acreage. Direct deal. Completion at 
actual cost. Box L-833, The Oil and Gas 
Journal, Tulsa, Oklahoma. 





$250,000.00 REWARD FOR the first oil well 
in Georgia. I have the Lease Blocks and 
need heavy duty slim hole, truck-mounted 
rotary rig to drill the test wells with. All 
leases are located on well defined structures. 
Gravity meter and Magnatometer surveyed 
highs. Gas and oil seepages and good surface 
geology. If you have the rotary equipment 
or finance available and would like an op- 
portunity to join me in this exploration 
work, contact me at once. This is an op- 
portunity for financially interested persons 
only or one with the equipment to do the 
drilling. Contact T. R. Davis, Dixie Drilling 
Co. Vidalia, Georgia. 








IF you change 
your address 


please be sure to let us know 
promptly. It takes time to cor- 
rect the stencil addressing plate. 
And we don’t want you to miss 
copies of THE JOURNAL. 


OO eae 


be sure to give us both 
(1) your OLD address 


(including company) 
and 


(2) your NEW address 


We need them both to make the 
change. Also confirmation of 
your company connection and 
position. 
The Oil and Gas 
Journal 
Box 1260 Tulsa, Okla. 





BUSINESS OPPORTUNITIES 








Once in life time opportunity in Oil 


Executive officer of major oil company, extensive administrative 
experience on international level, background geology, engineering, 
law, business. Created exploration and production operations for 
present company from scratch when company had no reserves. Now 
active on an international scale in major exploration and drilling 
projects, mergers, and production through drilling. Alaska, Canada, 
Arctic Islands, Gulf Coast, and Rocky Mountains. pid progress and 
growth and realization of final major company integration, created by 
this officer, leads to desire for more rewarding arrangement for this 
loyal, capable, hard working executive who seeks associationship 
with financially able oil minded group. 

Agreement must provide for $40,000 yearly remuneration, 242% 
interest. All expenses paid. Absolute freedom of action in making de- 
cisions, administration, carrying on negotiations for proven production, 
leases, drilling deals to assure timely decisions and most profitable 
results. Very capable and competent in organizing complete company 
or private syndicated operation from scratch. Plans of operation will 
include purchase of production proven and semi-proven properties, 
geologically supported leases, limited speculative drilling. Must have 
sole authority in choosing staff and administrating affairs without 
interference. 

Well experienced and qualified in organizing all phases of opera- 
tions, land, lease, oil accounting, oil legal, geological, production, 
seismic, etc., and administrating same. 

—__——___—— rea Headquarters must be in Denver, recognized oil center, 
oe see. oes ous gaeeoes at os & cally and geologically. Unquestionable references and self evident 
Box 1206, Aransas Pass, Texas. 4 proof of capabilities by personal conference in Denver. This executive 
EE ——————————— will have reputable oil bankers, attorneys, and accountants present to 
work out most mutually advantageous contract and set up operations. 
Financing group must count on furnishing proper office space, financ- 
ing a highly qualified, compact technical staff, and a two engined 
plane, Pilot and Co-Pilot to get around the country rapidly at a 
moment’s notice, since proven oil reserves will be purchased on a 
national scale, and timing is important. Must be prepared for two to 
ten million dollars for first year operations in backing this very 
aggressive, highly competent, extremely loyal, honest oil executive, 
who is top notch organizer, negotiater, creative, visionary yet practical 
and can produce profitable results quickly. 


All inquiries held confidential. ‘ 
Write or wire: Post Office Box 64, Denver, Colorado. 


Lincoln, and Torrance Counties. Box L-820, 
The Oil and Gas Journal, Tulsa Oklahoma. 






PRODUCTION WANTED 












LOOKING 
FOR A MARKET 
FOR YOUR SHUT-IN 
GAS WELLS 


Write Box L-839 
The Oil and Gas Journal 
Tulsa, Oklahoma 





























ROYALTIES 








NOTICE INVESTORS, income producing 
oil, gas-distillate royalties for sale. Ogden 
Oil Company. P. O. Box 490, Taylor, Texas. 






HIGHEST PRICE paid for income royal- 
ties, overrides, oil properties. A. S. Berry, 
109 Midco Bldg., 302 South Cheyenne, Tulsa, 
Oklahoma. 


ADDRESS WANTED 





















eographi- 















LEGAL 











U. S. DEPARTMENT OF THE INTERIOR, 
Bureau of Land Management, Land Office, 
Cheyenne, Wyoming. Notice is hereby given 
that 10,474.20 acres of land in 91 parcels, 
within the known geologic structures of 
various fields in Big Horn, Campbell, 
Carbon, Hot Springs, and Weston Counties, 
Wyoming, are offered for competitive oil 
and gas leasing through sealed bids to the 
qualified bidder of the highest cash amount 
per acre at 2:00 P.M., MST, July 6, 1960, 
when bids will be opened. Full details of the 
offering, and how and where to submit bids, 
may be obtained from the Land Office, 
Cheyenne, Wyoming. Arvin H. Olswold, 
Chief, Minerals Adjudication Unit. 
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Technical-Engineering Textbooks 


FOR YOUR WORKING LIBRARY 


Here is your chance to make additions to your library of popular technical 
texts. These books are not published by The Oil and Gas Journal, but are 
offered to you through the Reader Service Department. Look the list over, 
pick out those that you want and send your order on the blank provided. 


“OIL PROPERTY VALUATION” 
Paul Paine (1942) $5.50 


Discusses oil properties and oil property interests 
Covers unproved lands... oil and gas reserves... 
elements in valuation . . . valuation methods. Defi- 
nitions and explanation make this book useful. 204 
pages. 


“STRUCTURAL GEOLOGY” 
L. U. De Sitter (1956) $11.00 


In one volume—the latest methods, experimental 
techniques and data, and principles covering every 
phase of structural geology. Describes in detail the 
development and characteristics of every kind of 
structural formation. 552 pages. 411 illustrations. 


“OIL RESERVOIR ENGINEERING” 
S. J. Pirson (2nd edition) (1958) . $14.00 


Develops and coordinates the principles which govern 
the behavior of geological petroleum reservoirs. In- 
cludes the concepts of the three fundamental produc- 
tion processes in reservoir engineering. 735 pages. 


“PETROLEUM REFINERY ENGINEERING” 
W. L. Nelson (1958) $15.00 


New Edition—Gives step-by-step presentation of re- 
fining methods—practical details on plant operations. 
Some of subjects covered are: catalytic cracking, sol- 
vent treating, sulfur compounds, ethlyene manufac- 
ture, additive materials, reboiling, etc. 960 pages, 257 
tables, 340 illustrations. 4th Edition. 


“HOW OIL IS FOUND” 
Ver Wiebe (1958) .... 


Suited to needs of oil operators, 
drilling contractors, tax consultants. 
ages, oil rocks, structure, oil accumulation. 
scribes oil finding techniques fully. 247 pages, 
illustrations. 


$8.50 


lease operators, 

Includes seep- 
De- 
312 


“PRACTICAL OIL GEOLOGY” 
Hager (1951) ... $9.00 


New 6th edition. A clear, concise, practical book cov- 
ering the fundamentals of geology—methods for 
searching untested areas, selection of sites, appli- 
cation of geology in drilling. This edition carries a 
ogre of Veatch’s Rule. 589 pages, 227 illustrations, 
8 tables. 


“STRUCTURAL GEOLOGY OF NORTH AMERICA” 
A. J. Eardley (1951) $13.50 


Detailed description of the structural evolution of the 
North American continent. Double-column pages, 
11%” x 8%”, permit large drawings. Some 750 illus- 
trations and 16 paleotectonic maps in full colors. 
620 pages. 


“FIELD GEOLOGY” 
Frederic H. Lahee (5th edition) (1952) $9.75 


A complete manual for petroleum and mining engi- 
neers and geologists. Presents methods and keys for 
recognition and interpretation of land forms and 
structures. Valuable new information on air photog- 
raphy and air photogrammetry underground 
surveying .. . electronic location. 883 pages, 5” x 7”. 
630 illustrations. 


“NORTH AMERICAN PETROLEUM” 
Ver Wiebe (1957) $12.00 


The new revised and up to date 1957 edition is now 
ready. Contains discussion of each oil and gas area 
in the U. S. and Canada.—Full description of rocks— 
structure of the rocks—producing zones—oil traps, 
etc. The concluding chapter gives same data for the 
oil fields of the Middle East. 495 pages—8% x 11— 
Many maps, cross sections and electric logs. 


“INTRODUCTION TO GEOPHYSICAL PROSPECTING” 
Milton B. Dobrin (1952) $9.00 


A practical treatment of the fundamentals, proce- 
dures, uses, and values of all the standard methods of 
geophysical prospecting. For each method discussed, 
the book covers basic physical principles, instru- 
mentation, field techniques, reduction and interpreta- 
tion of field data. 435 pages, 65 illustrations. 


“FUNDAMENTALS OF RESERVOIR ENGINEERING” 
John C. Calhoun, Jr. (1953) $6.95 


A discussion of the application of engineering princi- 
ples to various phases of reservoir engineering. 
Arranged in topical order are such subjects as 
Reservoir Fluids; Reservoir Rocks and Rock-Fluid 
Systems; Reservoir Principles—Gas Flow, Drainage 
and Water Influx; and Well Performance Applica- 
tions. Collected from a series which appeared in 
The Oil and Gas Journal. 417 pages, 288 diagrams 
and graphs. 
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(Make Checks payable to The Oil and Gas Journal) 
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National Three - Phase (Oil - Gas - Water) Metering 




















National Two-Phase (Oil-Gas) Metering Separators being used as 
LTX flash separators to measure distillate production from indi- 


Separator in West Texas separating and measuring 
oil and water for individual well testing. 


The Separator Section 

The long proven National Standard Gas Scrubbing Element assures 
liquid free gas. 

A spreader plate insures degassing of the oil and provides the 
quieting section essential for efficient separation. 

Ample storage of oil in a turbulent-free section provides stabilization 
and prevents carry-over during meter discharge period. 


In The Liquid Metering Section 


2. 


Reduced liquid surface area at both high and low level assures 
minimum metering error. 

Two weather-proof, tamper-proof, sensitive level controls operating 
in conjunction with a power booster and custom designed three-way 
valve guarantee the ultimate in accuracy obtainable for a meter 
which isolates a volume between level contro! points. 

Prefabricated piping furnished for ease and speed of installation. 
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HUGHES Manic Ring induction heating, plus 22 


years flash-welding experience, gives you industry's 


most dependable tool joint-to-pipe connection 


This fact was proved in more than 
400 destruction drop tests — the sever- 
est to which tool joint-to-pipe connec- 
tions have ever been subjected. In no 
case was an approved Magic Ring 
induction-heated weld broken. 

Special equipment used in Magic Ring 
heat-treating was developed by Hughes 
and installed more than two years ago. 





Hughes Magic Ring heat-treating con- 


verts the metallographic structure in the 
weld area to uniformly fine-grained con- 
dition . . . assuring a tool joint-to-pipe 
connection capabie of withstanding 
today’s higher tension-impact loads. 


Magic Ring heat treating and Hughes’ 
22 years experience in flash-welding tool 
joints to more than 44 million feet of 
drill pipe, produce the most dependable 
and economical drillstem you can buy. 


FLASH-WELD 


A DEVELOPMENT 
OF 


<> 
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TOOL COMPANY 


WHOUSTOM, TEXAS 
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